








Optimal motivation in physical education:  
Identifying and manipulating need-supportive 












Promotor: Prof. dr. M. Vansteenkiste 










Proefschrift ingediend tot het behalen van de academische graad van 







































“There is nothing so practical as a good theory.” 






  Acknowledgements – Dankwoord  
 
 i 
ACKNOWLEDGEMENTS – DANKWOORD 
 
Toen ik voor psychologie koos, had ik nog geen idee van wat ik wilde bereiken of welke richting ik uit 
wilde. Maar geprikkeld door het keuzevak sportpsychologie en mijn jarenlange ervaring als trainster en 
technisch coördinator in onze recreatieve gymnastiekvereniging, groeiden mijn interesse en nieuwsgierigheid 
om sport en psychologie te verzoenen. Zo raakte ik gefascineerd door de drijfveren van jongeren om zich 
blijvend te engageren in zeer competitieve en druk zettende omstandigheden zoals bij de 
competitiegymnastiek. Wanneer ik voor mijn scriptie de kans kreeg om onderzoek te doen naar de 
levenskwaliteit en de rol van persoonlijkheid bij jonge competitiegymnasten, werd meteen een eerste brug 
geslagen tussen mijn hobby en mijn opleiding. Toen ik later door toevallige omstandigheden hoogte kreeg van 
een FWO-project over het bevorderen van de motivatie van jongeren voor het vak Lichamelijke Opvoeding dat 
Maarten en Leen hadden binnengehaald, zag ik dit als een uitgelezen kans om een doctoraat te maken over 
een onderwerp dat me zo nauw aan het hart ligt. Tot op de dag van vandaag heb ik met heel veel passie en 
enthousiasme aan dit proefschrift gewerkt, al zou het natuurlijk niet tot stand gekomen zijn zonder het 
vertrouwen, de steun en de hulp van vele anderen, aan wie ik dan ook graag mijn oprechte dank wil betuigen.
 Maarten, de dankbaarheid en het respect die naar jou uitgaan zijn haast niet te beschrijven. Je passie 
voor wetenschappelijk onderzoek en de verspreiding en toepassing van de zelfdeterminatietheorie (ZDT) zijn 
een voorbeeld en een ware bron van inspiratie voor jonge onderzoekers. Je lijkt wel een bodemloos vat vol 
ideeën en gaat geen enkele uitdaging uit de weg. Je wilt steeds het onderste uit de kan halen, zonder daarbij 
al te veel druk op de ketel te zetten. Vanuit een rotsvaste ZDT-overtuiging probeer je de lijn van de 
theoretische principes in je begeleiding door te trekken. Af en toe ben je zelfs dat kleine stemmetje in mijn 
hoofd geworden, waardoor ik ook mijn dagelijkse leven door een ZDT-bril bekijk. Ik wil je dan ook bedanken 
voor de ruimte die ik kreeg om initiatief te nemen, ideeën uit te werken en zelfstandig aan de slag te gaan. 
Dank voor je constructieve feedback, zinvolle suggesties en vele deskundige revisies, die me steeds 
aanzetten tot kritische reflectie en ervoor zorgden dat we een manuscript net nog dat tikkeltje beter konden 
maken. Dank ook voor het vertrouwen, en de sfeer van wederkerig respect waarin we konden samenwerken.  
Acknowledgements – Dankwoord     
 ii 
Leen, ook jou wil ik heel hard bedanken voor de fijne samenwerking tijdens de voorbije vier jaar. 
Hoewel ik een beetje als buitenbeentje op het HILO terechtkwam, heb jij mij met open armen ontvangen en 
opgenomen in je groep om er een volledig nieuwe onderzoekslijn binnen de Didactiek uit de grond te stampen. 
Jouw co-promotorschap voor mijn doctoraat zorgde voor complementariteit in de begeleiding; jij zorgde 
geregeld  voor  het  nodige  tegengewicht  wanneer  Maarten  ‘weer  eens  goed  op  dreef  was’.  Duizendmaal  dank  
voor je deskundig statistisch advies, voor je geduld, voor het veelvuldig nalezen van teksten en vanuit een 
kritisch didactisch oogpunt een licht op het onderzoek te werpen. Dank ook voor de fijne, openhartige 
gesprekken en conceptuele discussies tijdens lange autoritten of tot in de late (of vroege) uurtjes op congres. 
Ik denk dat ik oprecht kan zeggen dat ik me geen betere promotor en co-promotor had kunnen wensen om dit 
proefschrift tot een goed einde te brengen en ik hoop van harte dat we in de toekomst nog geregeld op 
hetzelfde elan zullen kunnen samenwerken. 
Bart, Hilde, en Greet, een bijzonder woord van dank voor jullie zinvolle feedback, interessante ideeën 
en talrijke suggesties zowel tijdens de begeleidingscommissies als daarbuiten. Jullie bijdrage, elk vanuit een 
specifieke invalshoek, was steeds een bron van inspiratie om dit werk naar een hoger niveau te tillen.  
Lynn, An, en Jolien, mijn lieve bureaugenoten, heel erg bedankt voor de goede raad als ik even 
vastzat, de (technische) hulp en bijstand bij de dataverzameling en het tijdrovende coderen van filmpjes, maar 
ook voor de vele momenten om even stoom af te blazen met een korte sessie buikspieroefeningen achter 
gesloten deuren, luchtige gesprekken, discussies over existentiële vragen, of grappige e-mails met een 
knipoog naar de relativiteit van het leven als doctoraatsstudent. Jotie, dank voor de fijne samenwerking en 
voor de vriendschap die hieruit is gegroeid. Bedankt Lise en Isabel, en alle   collega’s   van   de   sectie  
Ontwikkelingspsychologie en de onderzoeksgroep Fysieke activiteit, fitheid en gezondheid.  
Many thanks to Liesbet, Johan and Pedro for being part of the jury for this dissertation and for the 
meaningful suggestions for improvement to move this research forward. 
Filip en Barbara, een welgemeende dankjewel omdat jullie me de kans boden om een scriptie uit te 
werken over een onderwerp dat nauw aansloot bij mijn persoonlijke interesses, en om gedurende anderhalf 
jaar met jullie te mogen samenwerken. Ik ben er nog steeds van overtuigd dat jullie vertrouwen er mee heeft 
toe bijgedragen dat ik hier vandaag mag staan. Dankjewel Mieke, Marleen en Bart voor de toffe babbels, 
  Acknowledgements – Dankwoord  
 
 iii 
gezellige uitstapjes en vele lachbuien tijdens mijn jaren in de sectie Persoonlijkheidspsychologie. Ik denk nog 
vaak  met  een  brede  glimlach  terug  aan  onze  belevenissen  en  het  ‘vrijgezellenfeest  in  stijl’  tijdens  het  ISSPD  
congres in New York.   
Een heel dankbare knuffel voor mijn lieve vrienden en vriendinnen Karolien, Aurélie, Cédric, Annelies, 
David, Tine, Sarah en Daphné. Als ware rotsen in de branding staan jullie steeds klaar met een luisterend oor, 
niet  alleen  voor  gesprekken  met  ‘vakidiote’  inhoud  of  voor  verhalen  over  de  perikelen  van  ‘het  leven  zoals  het  
is   aan   de   universiteit’,   maar   voornamelijk   voor   de   vele,   gezellige   babbels   over   koetjes   en   kalfjes,  
verbouwingen, kinderen, reizen, enz. Hoewel mijn sociaal leven tijdens de laatste maanden op een lager pitje 
stond, bleven jullie me steeds onvoorwaardelijk steunen. Jullie vriendschap is van onschatbare waarde en zal 
ik nog vele jaren blijven koesteren.  
Mama en papa, een hele dikke merci voor alle kansen die jullie me hebben geboden. Waar anderen 
het me ten stelligste afraadden, zijn jullie me blijven aanmoedigen om voor een studierichting te kiezen die me 
echt  boeide  en  interesseerde.  Als  het  even  moeilijk  was,  waren  jullie  er  steeds  met  de  woorden  ‘je  kan  maar  je  
best  doen’  en  jullie  zijn  me  altijd  blijven  steunen in de dromen en ambities die ik wil waar maken. Jullie hebben 
mij het leven en de liefde gegeven, en ik draag jullie altijd een stukje met mij mee, waar ik ook ben.  
Eveline, lieve zusje, mijn tegenpool of toch weer niet, dankjewel, gewoon om wie je bent en wat je 
doet. Voor buitenstaanders is onze band misschien soms moeilijk te begrijpen, maar wij weten wel beter... 
Alleen jij en ik weten dat we eigenlijk, heel stiekem, twee handjes op één buik zijn. Vergeet nooit dat jij voor mij 
de enige ster bent.  
Dorine en Martin, bedankt voor de goede zorgen en de bereidheid om steeds in te springen wanneer 
we handen te kort hebben.  
Liefste schattie, woorden schieten gewoon te kort om jou te bedanken. Ik ben je zo dankbaar omdat ik 
bij jou mezelf mag zijn, omdat je me troost en aanmoedigt, omdat je me aanvult en me compleet maakt, omdat 
je een fantastische persoon, partner, vriend en papa bent. Maar het meest nog wil ik je bedanken voor je 
onuitputtelijke positieve ingesteldheid, je enthousiaste en oprechte interesse in mijn onderzoek en je 
bewonderenswaardige   relativeringsvermogen.   Het   is   gewoon   fantastisch   om   na   een   ‘serieuze’   werkdag   de  
statistische  significanties  en  zogenaamde   ‘triple   t-tests’   te  kunnen  weglachen.  Als   ik  het  even  niet  meer  zag  
Acknowledgements – Dankwoord     
 iv 
zitten, stond je me steeds met raad en daad bij om me opnieuw dat extra duwtje in de rug te geven dat ik 
nodig had. Bij jou blijft het steeds fijn thuis komen, waar we ons samen met ons gezinnetje kunnen 
terugtrekken  in  ‘ons  eigen  wereldje’. 
Oona, mijn kleine popje, wat vind ik het heerlijk om jou te zien opgroeien, zo onschuldig en zo puur. 
Jouw verwondering, nieuwsgierigheid, leergierigheid en vrolijkheid helpen me telkens weer om het leven in 
perspectief te plaatsen. Jouw glimlach en spontaniteit kleuren mijn dag, elke keer opnieuw. En jij, kleine 
wondertje, voor anderen ben je er nog even niet, maar in onze verbondenheid voor mij te meer. De voorbije 
maanden  heb   ik   jou  gedragen,  maar  bovenal   jij  hebt  mij   gedragen…  Mijn   lieve  kindjes,   jullie  maken  me  zo  
gelukkig.  
Tot slot, nog een woord van dank aan alle partners van Howest, Hogent en Arteveldehogeschool, en 
aan alle scriptiestudenten die hun steentje hebben bijgedragen aan de dataverzameling. En een hele 
bijzondere dankjewel aan alle directies, leerkrachten en leerlingen voor hun bereidheid om mee te werken aan 
het  onderzoek,  voor  de  toelating  om  ons  met  camera’s  en  toebehoren  te  laten  binnenkijken  in  hun  lessen,  voor  
hun  tijd  en  inspanning  om  onze  workshops  te  volgen  en  voor  hun  moed  om  de  pagina’s  lange  vragenlijsten  te  
doorworstelen. Bedankt. 
 
Nathalie, januari 2014  
! v 





Acknowledgements – Dankwoord  
Chapter 1 General Introduction 1 
Chapter 2 Students’ Objectively Measured Physical Activity Levels and Engagement as a 
Function of Between-Class and Between-Student Differences in Motivation toward 
Physical Education 
49 
Chapter 3 Defiance as a Motivating Force in Physical Education: A Dimensional and Person-
Centered Approach 
83 
Chapter 4 The Bright and Dark Pathways from Perceived Autonomy-supportive and 
Controlling Teaching to Students’ Motivational Experiences in Physical Education  
117 
Chapter 5 Observing Physical Education Teachers’ Need-supportive Interactions in 
Classroom Settings 
153 
Chapter 6 Development and Evaluation of a Training on Need-supportive Teaching in 
Physical Education: Qualitative and Quantitative Findings 
185 
Chapter 7 Fostering a Need-supportive Teaching Style: Intervention Effects on Physical 
Education Teachers’ Beliefs and Teaching Behaviors 
223 
Chapter 8 Changing Teachers’ Beliefs regarding Motivating Teaching Strategies: The 
Energizing Role of Psychological Need Satisfaction 
259 
Chapter 9 General Discussion 287 
Nederlandse Samenvatting 333 
!!




Table of Contents 
 
1. Objectives of Physical Education 
1.1. Learning, Physical Activity and Engagement 
1.2. Identifying Gaps in the Literature 
 
2. On ‘Wantivation’ and ‘Mustivation’ toward PE 
2.1. Type of Motivation 
2.2. Correlates of Motivation: What is the Evidence? 
2.3. Identifying Gaps in the Literature 
2.3.1. Between-Student and Between-Class Differences 
2.3.2. From the Contextual to the Situational Level of Motivation 
2.3.3. Bias toward Positive Outcomes 
2.3.4. Summary 
 
3. Toward a more Differentiated View on Non-engagement 
3.1. When Motivation for PE Lacks: On Amotivation and Defiance 
3.2. Correlates of Amotivation and Defiance: What is the Evidence? 
3.3. Identifying Gaps in the Literature 
 
4. Psychological Need Satisfaction: The Energizing Basis for Optimal Functioning 
4.1. The Heart of SDT: Psychological Needs 
4.2. Need Satisfaction and Need Frustration: What is the Evidence? 
4.3. Identifying Gaps in the Literature 
4.3.1. The Differential Role of Need Satisfaction and Need Frustration 
4.3.2. Need Satisfaction as the Energizer of Change in Teachers 
4.3.3. Summary 
 
General Introduction    
 2 
5. The ‘ABC’ of Motivating Learning Environment 
5.1. Need Support in Physical Education 
5.2. The Critical Role of Teacher Need Support: What is the Evidence? 
5.3. Identifying Gaps in the Literature 
5.3.1. Need Thwarting Teaching Behavior 
5.3.2. From Self-Reported to Observed Need-supportive Teaching Behavior 
5.3.3. Intervention Studies 
5.3.4. Summary 
 
6. Research Objectives and Outline of the Dissertation 
6.1. Aim 1: Investigation of Motivational Processes in Physical Education 
6.2. Aim 2: In-depth Investigation of Teaching Strategies and Processes Affecting Student Motivation 
6.3. Aim 3: Development and Evaluation of a Training on Need-supportive Teaching 
 
7.  References 
 
  Chapter 1  
 3 
Optimal Motivation in Physical Education: Identifying and Manipulating  
Need-Supportive Teaching Behavior 
A General Introduction 
  
At the end of a physical education (PE) lesson, some students literally feel   ‘saved  by   the   bell’  and  
cannot go to the locker room fast enough, whereas other students are so engaged in the lesson that they 
have lost track of the time. Most PE teachers are probably familiar with both types of students. From the 
perspective of a motivational psychologist who has an interest in helping teachers to create motivating 
learning environments,   the   following   four   critical   questions   arise   with   respect   to   students’   motivational  
dynamics   in   the   classroom:   First,   do   students’   physical   activity   levels,   engagement and learning vary as a 
function of their enthusiasm, their boredom and resistance to learn what is offered? Second, which underlying 
mechanisms  play  an  energizing  role  in  promoting  students’  motivation  in  the  PE  lesson,  and  which  processes  
rather refrain students from engaging? Third, do contextual factors, such as in-class teaching behaviors, affect 
students’   motivation   during   a   lesson?   Finally,   if   the latter is the case, can PE teachers learn to adopt a 
motivating teaching approach that meaningfully affects  students’  motivation?   
Grounded in Self-Determination Theory (SDT; Deci & Ryan, 2000), the central aim of the present 
dissertation  was   to  enhance   our   understanding   of   students’   reasons   to   engage   or disengage in PE and to 
examine  whether  and  how  PE  teachers  can  promote  students’  optimal  motivation  toward  PE.  Over the past 15 
years, SDT (Deci & Ryan, 2000) has been quite influential as a theoretical framework for the conceptualization 
and investigation of motivation in several life contexts, including work, parenting, education, health care, sport 
and physical activity (see Vansteenkiste, Niemiec, & Soenens, 2010 for an overview). SDT furthermore 
provides both theoretical grounds and practical guidelines for how the environment can promote optimal 
motivation, engagement in learning, and continued persistence (Deci, Vallerand, Pelletier, & Ryan, 1991). 
Figure 1 represents the integrated SDT-model (Deci & Ryan, 2000), which will further be discussed, thereby 
moving from the right- to the left-hand side of the sequence. 
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In the general introduction of the present dissertation, the critical concepts that constitute SDT are 
elaborated, with a special focus on their application to the context of PE. In addition, a number of conceptual 
and methodological gaps in the current literature are identified, which provide the impetus for the conducted 
studies within this dissertation. Yet, before explaining the principal tenets of SDT, we first discuss the critical 
outcomes that PE teachers aim to achieve during their PE lessons as to provide the reader with sufficient 
information on the broader context in which the studies are to be situated. At the end of the introduction, we 
provide an outline of the specific research objectives that were pursued through the different empirical 
chapters. The dissertation ends with a general discussion that gives a summarizing and critical overview of 
the findings and sketches their implications for both theory and practice. 
  
1. Objectives of Physical Education 
The existence of different types of PE curriculum models, such as sport education (Siedentop, 1994) 
or teaching games for understanding (Bunker & Thorpe, 1982), each with their own aspirations for teaching 
games, illustrates that PE aims to contribute to a broad range of goals that is wider than the acquisition of 
sport-related skills as such (Van den Berge, Vansteenkiste, Cardon, Kirk, & Haerens, 2012). Indeed, when 
successful, secondary school PE introduces students to a wide range of sport and exercise activities, 
enhances  students’  engagement,  promotes  their  sport- and exercise-related skills, and grows their intentions 
to continue in lifelong physical activity (e.g., Kirk, 2010).  
Also in Flanders, according to governmental prescriptions, the official task of the PE teacher is to 
improve  students’  motor  competence,  to  strengthen  their  self-concept and social functioning, and to promote a 
physically active and healthy lifestyle that persists into adulthood (Ministry of the Flemish Community, 
Department of Education, 1996; 2000).  
The present dissertation focuses on the relationship between motivation and three central course-
related student outcomes that are probably desired by any PE teacher independent of the specific learning 
goals of the lesson at   hand,   that   is,   (1)   students’   overall   learning,   (2)   physical   activity   levels   and   (3)  
engagement.  
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Outcomes 
Autonomy-support versus Control 
Structure versus Chaos 






Basic psychological  
needs 
   
Figure 1. The integrated Self-Determination Theory model adopted from Deci & Ryan, 2000. 
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1.1.  Learning, Physical Activity, and Engagement 
Ultimately, at the end of the day, PE teachers would want their students to truly have learned 
something. That is, teachers strive to ensure that students achieve the predetermined learning goals of a 
specific lesson, irrespective of whether these learning goals relate to the acquisition of motor skills, to the 
development of personal, social or emotional functioning, or to the promotion of physical activity. 
Students’  physical activity levels constitute an outcome in PE because the US Department of Health 
and Human Service (2000) has recommended that students should perform physical activity of moderate to 
vigorous intensity (MVPA) during at least 50% of the effective PE class time. These recommendations stem 
from a public health perspective with both national (Beunen, De Bourdeaudhuij, Vanden Auweele, & Borms, 
2001) and international (e.g., Pate et al., 2006) guidelines recommending that youth should participate in 60 or 
more minutes of MVPA per day to gain health benefits, including the prevention of physiological (e.g., 
cardiovascular diseases, obesity, cancer, osteoporosis, diabetes type 2), and psychological (e.g., depression) 
diseases (e.g., Janssen & LeBlanc, 2010). However, students being physically active does not by definition go 
hand in hand with their learning, as students may learn a lot yet only engage in light physical activity or they 
could be highly physically active during routine-based exercises that do not offer new learning opportunities.  
Besides   promoting   learning   and   increasing   physical   activity   levels,   fostering   students’   engagement  
during the PE lesson is another critical objective for PE teachers (Skinner & Belmont, 1993; Furrer & Skinner, 
2003).  In  classroom  settings,  engagement  reflects  students’  active  involvement  in  and  dedication  to  a  task  or  
activity as can be derived from their attention, effort, verbal participation, persistence and positive emotion 
(Reeve, Jang, Carrell, Jeon, & Barch, 2004; Skinner, Furrer, Marchand, & Kindermann, 2008). Although 
engagement is often considered an important determinant of physical activity levels during PE (Fairclough & 
Stratton, 2005; Standage, Duda, & Ntoumanis, 2003), in practice engagement and physical activity do not 
necessarily go hand in hand. For example, students may be engaged by arriving on time, being attentive, and 
cooperating in the PE lesson, while not necessarily being highly physically active. In contrast, students can 
perform relatively high levels of physical activity by running from one side of the gym to the other side, while 
lacking interest in the topic at hand, and displaying disengaged behavior which is manifested by cognitive 
deactivation during instruction and activities (e.g. not answering or asking questions).  
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1.2.    Identifying Gaps in the Literature 
In short, from both a theoretical and a practical point of view, it seems crucial to move beyond 
merely  considering  physical  activity  levels  as  an  outcome,  and  to  additionally  examine  students’  learning  and  
engagement   in   the  PE  context  as  a   function  of  students’  motivational  dynamics.  Yet,  a   lot  of   studies   in  PE  
have studied these outcomes in isolation (but see e.g., Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004 
for an exception). Further, in many studies, student outcomes, including learning, physical activity levels, and 
engagement, have been assessed through self-reported measures (see e.g., Boiché, Sarrazin, Grouzet, 
Pelletier, & Chanal, 2008; Jaakkola, Liukkonen, Laakso, & Ommundsen, 2008; Lonsdale, Sabiston, Raedeke, 
Ha, & Sum, 2009 for exceptions), such that shared method variance can account for the association between 
the studied predictor and the outcome (Van den Berghe et al., 2012). The major disadvantages of using self-
reports are the liability to overestimation, the potential for social desirability bias, and the likelihood to be 
influenced  by  students’  previous  experiences. With respect to physical activity, an additional disadvantage of 
self-reports is that they are less reliable to determine intensity of physical activity engagement (Wareham & 
Rennie, 1998). Hence, there is a strong need for SDT studies that more accurately, and thus objectively 
assess   students’   outcomes,   and   studies   that   complement   student   self-reports with other sources of 
information,  such  as  teachers’  ratings  (e.g.,  Ferrer-Caja &Weiss, 2000; Standage, Duda & Ntoumanis, 2006) 
and/or observations; two issues that were addressed in Chapter 2 and Chapter 3. 
In summary, the present dissertation attempted to add to the extant literature (a) by investigating 
multiple   outcomes   simultaneously   as   to   explore   their   potential   differential   association   with   students’  
motivation, and (b) by additionally including objective indicators of student course-related outcomes and/or 
relying on teachers as a source of information (see column 7 in Table 1 for an overview).  
 
2. On ‘Wantivation’ and ‘Mustivation’ toward PE 
An important premise for students to achieve learning objectives of PE and to become active agents 
in the learning process (Sun & Chen, 2010) is their motivation. Furthermore, as the competence levels, 
interests, and the effortful investment (i.e. engagement) of students within PE classes can be quite discrepant, 
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understanding the motivational issues undergirding learning, activity levels and engagement in this setting is 
particularly interesting (Ntoumanis & Standage, 2009). 
 
2.1.  Type of Motivation 
In  practice,  PE  teachers  are  often  confronted  with  considerable  variation  in  students’   reasons driving 
their behavior, with some students experiencing the activities offered as 
inherently   interesting   and   satisfying   (i.e.   ‘wantivation’),   and   others  
feeling pressured  to  participate  in  the  lesson  (‘mustivation’). Motivation 
finds  its  epistemological  origin  in  the  Latin  verb  ‘movere’,  which   
means  ‘to  move’.  So,  the  question  arises  what  moves  students  to  do  what  they  do?   
In contrast to quantitative motivation theories (e.g., Self-Efficacy Theory; Bandura, 1989; Expectancy-
Value Theory; Eccles & Wigfield, 2002), SDT maintains that it is critical to not only take into account the 
intensity or quantity, but also the type or quality of motivation when studying the reasons underlying human 
behavior (Vansteenkiste, Lens, & Deci, 2006). Specifically, SDT distinguishes between more autonomous or 
voluntary (e.g., intrinsic, integrated, identified) and more controlled or pressured (e.g., introjected and external) 
types of motivation  (Deci  &  Ryan,  2000),  or  to  put  in  laymen’s  terms,  between  ‘wantivation’  and  ‘mustivation’  
(Vansteenkiste, Verstuyf, Aelterman, & Teixeira, submitted). These types of motivation can be represented on 
a continuum based on the extent to which the motivation is self-determined, that is, the degree to which the 
reason for enacting a behavior has been internalized (Deci & Ryan, 2000; see Figure 2). 
Autonomous   motivation   or   ‘wantivation’   involves   the   regulation   of   behavior   accompanied   with   the  
experiences of volition, psychological freedom and reflective self-endorsement. It is considered the most 
optimal form of motivation and consists of three subtypes. First, intrinsic motivation, the prototype of 
autonomous regulation, refers to the participation in the PE lesson for its own sake, that is, because the 
activities offered are inherently interesting, enjoyable, and challenging. For instance, intrinsically motivated 
students participate in the PE lesson because they enjoy the game of basketball or because the teacher has 
attracted their interest to learn the flop-technique in high jump by displaying a video of the Belgian athlete Tia 
Hellebaut clearing 2,05 meters at the Olympic games in Peking.  
Why do students 
participate in the PE 
lesson? 
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A second type of autonomous motivation is integrated regulation, which involves participation in the 
PE lesson because the activities are in alignment or integrated with the general values and ideals one has in 
life. For example, students who view pursuing an active and healthy lifestyle as an important value that will 
contribute to their self-fulfillment in the long run, will put effort in the PE lesson because this is consistent with 
their more global life values and aspirations. Finally, identified regulation operates when students understand 
the personal significance of the PE activities offered. For instance, students may take part in the warming-up 
during the PE lesson because they understand that doing so prevents injuries. Whereas identified regulation 
concerns the personal significance assigned to the activity at hand, integrated regulation involves an even 
fuller form of internalization because the activity gets encapsulated in a broader set of personally held life 
values. 
Controlled  motivation  or  ‘mustivation’  refers  to  the  pressured  engagement  in  an  activity  and  contains  
two subtypes. Introjected regulation occurs when students pressure themselves into PE participation (i.e. 
internal pressure) because feelings of pride and ego-enhancement are contingent upon the successful 
accomplishment of the activity, while feelings of guilt, shame, or anxiety arise in case one fails to 
(successfully) execute the activity. Students, who put effort in PE to prove how skilled they are, display 
introjected regulation. External regulation represents the least self-determined form of motivation, as the 
reason for enacting the behavior has not been internalized at all. It refers to participating in the PE lesson to 
comply with the demands of others, for instance to obtain appreciation or rewards or to avoid punishments 
and criticism (i.e. external pressure). Students, who put effort in PE only to get good grades, constitute an 
example of external regulation.  
 
2.2.  Correlates of Motivation: What is the Evidence? 
During the past decades, a growing body of research has investigated the predictive validity of 
motivational regulations in the PE context as well as in other domains (Vansteenkiste et al., 2010; Ntoumanis 
& Standage, 2009), thereby focusing on either all motivational subtypes (i.e., external regulation, introjected 
regulation, identified regulation, and intrinsic motivation) or the broader dimensions of motivation (i.e., 
autonomous motivation, controlled motivation).  
































Low internalization High internalization 
Figure 2. The motivational continuum according to Self-Determination Theory (Ryan & Deci, 2000). 
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Within   the  PE  domain,   students’   autonomous  motivation  has  empirically been linked to a variety of 
desirable cognitive, affective, and behavioral outcomes, such as higher levels of vitality (Mouratidis, 
Vansteenkiste, Lens, & Sideridis, 2008), concentration, positive affect (e.g., Ntoumanis, 2005), effort and 
persistence (e.g., Standage et al., 2006), self-confidence and positive physical self-worth (Thøgersen-
Ntoumani & Ntoumanis, 2006), self-esteem (Standage & Gillison, 2007), health-related quality of life 
(Standage & Gillison, 2007), performance (Boiché et al., 2008), and increased physical activity levels both 
during (e.g., Cox, Smith, & Williams, 2008; Jaakkola et al., 2008; Lonsdale et al., 2009; Yli-Piipari, Watt, 
Jaakkola, Liukkonen, & Nurmi, 2009) and outside the PE lesson (Haerens, Kirk, De Bourdeaudhuij, Cardon, & 
Vansteenkiste, 2010; Hein, Muur, & Koka, 2004; Taylor, Ntoumanis, Standage, & Spray, 2010), as well as at a 
later age (Haerens et al., 2010; Ryan, Frederick, Lepes, Rubio, & Sheldon, 1997).  
On the other hand, controlled motivation has been found to be associated with less desirable 
outcomes, such as feelings of boredom and unhappiness (Mouratidis et al., 2008; Ntoumanis, 2001; 
Standage, Duda, & Pensgaard, 2005), and lowered performance (Boiché et al., 2008). Relative to studies on 
correlates of autonomous motivation, fewer studies have explicitly examined the role of controlled motivation 
in predicting course-related outcomes in the PE context. Surprisingly, despite of the hard time teachers 
experience  with  students’  maladaptive  functioning  in  the  classroom  (Way, 2011), particularly associations with 
negative outcomes, such as disruptive behavior, conflict, lateness and truancy, have remained understudied 
(but see Sénécal, Julien, & Guay, 2003; Vallerand, Fortier, & Guay, 1997; Vansteenkiste, Zhou, Lens, & 
Soenens, 2005 for exceptions in general education).  
While theoretical assumptions and past empirical work suggest a negative association between 
controlled motivation and outcomes, the findings within the broader SDT-literature are not always that 
consistent. For example, previous studies in the exercise (e.g., Standage, Ntoumanis, & Loney, 2008) and 
sport (e.g., Pelletier, Fortier, Vallerand, & Brière, 2001) domain have reported null relations between controlled 
motivation and behavioral outcomes. Moreover, some studies have even documented positive relations 
between introjected regulation (i.e. controlled type of motivation) and adaptive behavioral outcomes in both 
the exercise and other behavioral domains (e.g., Edmunds, Ntoumanis, & Duda, 2006; Teixeira, Carraça, 
Markland, Silva, & Ryan, 2012 for a review). Theoretically, it has been suggested that controlled motivation 
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can elicit desired behavior, at least in the short term, but over time such (external and internal) pressures have 
negative behavioral repercussions in the long run (Deci & Ryan, 2000). 
 
2.3.  Identifying Gaps in the Literature 
Despite the large amount of empirical studies evidencing meaningful associations between type of 
motivation and outcomes in the PE context, several notable lacunae can be observed in past research. 
2.3.1.  Between-Student and Between-Class Differences 
 First, motivation has primarily been studied in relation to interpersonal differences in cognitive, 
affective, and behavioral outcomes during PE (Cox et al., 2008; Ntoumanis, 2005), thereby neglecting that 
some classes of students distinguish themselves as a whole by their higher and different types of motivation, 
and hence may differ in their class functioning. Specifically, as a result of class-level factors such as the 
gender distribution within the class (e.g., Lyu & Gill, 2011), the topic of the lesson (e.g., Bevans, Fitzpatrick, 
Sanchez, & Forrest, 2010), the structure of the class environment (e.g., Papaioannou, Marsch, & Theodorakis, 
2004), and the type of teaching style to which different classes are exposed (Mouratidis, Vansteenkiste, Lens, 
& Sideridis, 2011), it is also very likely that motivation and outcomes vary from class to class. Therefore, it is 
of relevance to map out between-class, relative to between-student differences, in both motivation and 
course-related outcomes and to examine whether inter-class differences in motivation are predictive of inter-
class differences in these outcomes. These issues were addressed in Chapter 2 and Chapter 3 (see column 
8 in Table 1 for an overview). 
2.3.2.  From the Contextual to the Situational Level of Motivation 
A second lacuna relates to the level of motivation that has received most attention. Drawing upon the 
principles of SDT, Vallerand (1997, 2001) proposed a hierarchical framework in which motivation exists at 
different levels of generality: a) global, b) contextual, and c) situational. Global motivation reflects   one’s 
general motivational orientation to interact with the environment and is most stable and enduring. Motivation at 
the contextual level  refers  to  an  individual’s  usual  motivational  orientation  toward  a  particular  domain,  such  as  
PE as a school subject. Finally, situational motivation  operates  in  the  ‘here  and  now’.  Specifically,  it  refers  to  
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the motivation individuals experience when engaging in a specific situation at a given moment in time, such as 
a specific PE lesson or activity.  
Whereas prior studies have mainly focused on motivation toward the subject of PE more generally 
(i.e. domain-specific or contextual level of motivation), research assessing motivation at the situational level 
(i.e., with respect to a specific PE lesson) is rather scarce (e.g., Mouratidis et al., 2011). Yet, investigating 
motivational processes in relation to course-related outcomes with reference to one specific lesson (i.e. 
situational level) might be interesting because it would allow examining situation-specific variance in these 
variables, as we did in Chapter 2.  In  addition,  investigating  students’  motivation  at  the  situational  level  permits  
to investigate whether specific instructional strategies of the teacher during that PE lesson relate to situation-
specific motivation. This issue was explored in Chapter 4. When compared to previous studies in which 
teaching behaviors were questioned more generally (Soenens, Sierens, Vansteenkiste, Dochy, & Goossens, 
2012), it might be the case that such a situational investigation increases the likelihood that students more 
accurately report on their motivation and on the perceived teaching behaviors, and hence can give a more 
precise picture of what their teachers actually do during a lesson. Finally,   students’   contextual   motivation 
toward PE may have steadily grown through learning experiences across different lessons, and may hence be 
less susceptible to change than situational motivation. Assessing situational motivation might thus particularly 
be of interest when evaluating the   effects   of   interventions   aimed   at   promoting   students’   autonomous  
motivation.  
2.3.3.    Bias toward Positive Outcomes 
Finally, the review of the literature reveals that SDT-research in education in general, and the PE 
context in particular, has almost exclusively focused on investigating associations between motivation and 
positive outcomes, at the expense of a focus on negative outcomes. This is somewhat surprising, as teachers 
often  experience  a  hard   time  with  students’  maladaptive   functioning in the classroom (Way, 2011). The few 
existing studies in educational settings have pointed to positive associations between controlled motivation 
and negative outcomes such as test anxiety (Vansteenkiste et al., 2005), procrastination (Sénécal et al., 2003) 
and dropout (Vallerand et al., 1997). However, investigating a much broader variety of negative course-related 
outcomes, including for instance disruptive behavior, conflict, feelings of resentment vis-à-vis the teacher, 
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lateness and truancy, would make a considerable contribution to the extant literature. In Chapter 3 and 
Chapter 4, we attempted to take a first step in that direction.  
2.3.4.    Summary 
In an attempt to add to the available SDT-literature in the PE domain, the present dissertation aims at 
filling these gaps throughout different empirical chapters by (a) linking different types of motivation to course-
related outcomes at both the student- and class-level, (b) by assessing motivation at the situational rather 
than the contextual level, and (c) by focusing on both positive (i.e. physical activity levels, engagement, 
learning) and negative (i.e. discontentment toward the learning material) course-related outcomes.  
 
3. Toward a more Differentiated View on Non-engagement  
3.1.  When Motivation for PE Lacks: On Amotivation and Defiance 
Although many students display a multitude of reasons for 
engaging in the PE lesson or target activity, others may also have 
various reasons for refraining from engaging in the lesson. Specifically, 
some students are discouraged after multiple failed attempts to 
pursue the activity (i.e. amotivation) and others are resistant to engage in the activity at all, thereby behaving 
directly at odds with expectations (e.g., Skinner et al., 2008). However, it is noteworthy that, despite the clear 
disadvantages for both teachers and students when students refrain engagement (e.g., Gregory & Weinstein, 
2008),   research  on   students’   reasons   for  not   participating   in   the  PE   lesson   is   relatively   scarce   (Ntoumanis,  
Pensgaard, Martin, & Pipe, 2004).  
Within SDT, autonomous motivation and controlled motivation are contrasted with amotivation, which 
exists when people lack intentionality or energy to act, and are discouraged to engage in the activity. 
Individuals tend to be amotivated when they either (a) feel incapable to enact the required behaviors (i.e. lack 
of perceived competence), (b) believe that the enacted behaviors will not yield the desired outcomes, or (c) 
lack valuation of the activity (Deci & Ryan, 1985; 2000; Green-Demers, Legault, Pelletier, & Pelletier, 2008; 
Ryan, Lynch, Vansteenkiste, & Deci, 2011). For instance, students may feel that PE does not serve any 
purpose, even though they are capable of doing the requested activities and exercises. Such amotivated 
Why do students refrain 
from participating in the 
PE lesson? 
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students are fairly passive during the lesson and rather   ‘go   through   the  motions’   (Ntoumanis,   et   al.,   2004;;  
Ryan et al., 2011). Amotivation is therefore said to represent the least self-determined type of functioning 
(Deci & Ryan, 2000). 
Apart from being amotivated, some students also straightforwardly resist engaging in the requested or 
expected activities, which has been labeled as defiance (e.g., Vansteenkiste, Soenens, Van Petegem, & 
Duriez, in press). Defiance is generally elicited by an external request against which one reacts (Koestner & 
Losier, 1996) rather than being based on self-endorsed values and choices. As such, while amotivated 
behavior is not directed toward a particular outcome (thereby representing non-intentional functioning), 
defiance is geared toward a particular outcome, that is, doing the exact opposite of what is requested (thereby 
representing intentional functioning). Elicited by feelings of pressure, defiance can be considered a motivating 
force that prompts attitudinal and behavioral outcomes, particularly efforts to re-establish the eliminated or 
threatened freedom (see Van Petegem, Soenens, Vansteenkiste, & Beyers, submitted).  
 
3.2.  Correlates of Amotivation and Defiance: What is the Evidence? 
Amotivation has been found to yield multiple negative outcomes, including feelings of boredom 
(Ntoumanis, 2001) and reduced or no intentions to participate in physical activity during leisure-time (Standage 
et al., 2003). In addition, in a qualitative study using semi-structured interviews with British secondary school 
students, Ntoumanis and colleagues (2004) found that amotivation in PE was mainly displayed by 
nonattendance, low involvement in the class, and low intention to be physically active after leaving school (i.e. 
in the future). 
It is only recently that the notion of defiance has received greater attention. For instance, defiance in 
the parent-child relation was found to relate to more externalizing problem behavior and relational aggression 
(Van Petegem et al., submitted). However, as far as we know, research on the role of defiance in predicting 
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3.3.  Identifying Gaps in the literature 
Most  theories  of  motivation,  including  SDT,  have  mainly  focused  on  students’  reasons  for  engaging  in  
activities (i.e., autonomous versus controlled motivation) at the expense of a focus on reasons for non-
engagement. Up until today, SDT has solely referred to amotivation as a reason underlying non-engagement. 
Yet, an interesting question then becomes whether defiance can be considered as a separate motivational 
regulation much in the same way as the classic SDT-types of motivation are depicted as distinct motivational 
states that yield unique consequences. To our knowledge, no research to date has specifically addressed this 
issue. In Chapter 3, the present dissertation attempts to take a first step toward extending existing SDT-
research both conceptually and empirically by moving beyond amotivation as the sole reason for non-
engagement. 
 
4. Psychological Need Satisfaction: The Energizing Basis for Optimal Functioning 
4.1.  The Heart of SDT: Psychological Needs 
According to SDT, students are likely to be most 
optimally (i.e. autonomously) motivated when their basic 
psychological needs for autonomy, competence, and 
relatedness are fulfilled (Deci & Ryan, 2000). Specifically, these psychological needs serve as the essential 
vitamins that energize personal growth and integrity and contribute to health and psychological well-being 
(Deci & Ryan, 2000; Vansteenkiste & Soenens, 2013). These needs are innate and, hence have a universal 
adaptive character, regardless of gender, social class, and cultural context (Deci & Ryan, 2000; Vansteenkiste 
et   al.,   2010).  SDT  posits   that   the   satisfaction  of   these   basic  needs  promotes   humans’   thriving  and  optimal  
functioning, while in case of frustration of the same psychological needs people are likely to become 
vulnerable to ill-being or even pathology (e.g., Verstuyf, Vansteenkiste, & Soenens, 2012). 
In  brief,  the  need  for  autonomy  refers  to  the  experience  of  being  the  initiator  of  one’s  own  actions  and  
to a sense of volition and psychological freedom when engaging in an activity (deCharms, 1968). For 
example,  when  students’   personal   interests  are   cultivated  and   there   is   room   for   students   to  be   themselves  
during PE, they are likely to experience a sense of autonomy. The need for competence refers to feelings of 
Which underlying 
mechanisms promote and 
undermine motivation? 
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effectiveness and the display of confidence when trying to master a task or exercise (White, 1959). Students 
who experience feelings of success during the PE lesson are likely to build up a sense of competence. The 
need for relatedness involves the experience of closeness, trust, or friendship in relationships with others 
(Baumeister & Leary, 1995). A PE lesson provides plenty of opportunities for students to interact with peers. 
Moreover, the relationship with the  teacher  has  also  been  considered  powerful  in  predicting  students’  learning,  
engagement, and positive emotions in the classroom (Furrer & Skinner, 2003).  
In contrast to need satisfaction, the frustration of the same psychological needs is argued to come 
with a cost (Ryan & Deci, 2000; Vansteenkiste & Ryan, in press). That is, when students experience most of 
the  activities  in  the  PE  lesson  like  ‘they  have  to’  (i.e.  autonomy  frustration),  feel  inadequate  (i.e.  competence  
frustration), or isolated (i.e. relatedness frustration), they will pay an emotional price. The immediate 
consequence  of  need  frustration  involves  a  depletion  of  students’  energy  and  vitality  and  the  undermining  of  
their well-being and motivation. Moreover, when accumulated, need frustration would elicit defensive 
strategies to handle the need frustration, including the engagement in defiant behavior or the pursuit of need 
substitutes, such as the adoption of a materialistic lifestyle (Deci & Ryan, 2000). 
 
4.2.  Need Satisfaction and Need Frustration: What is the Evidence? 
Empirically, the satisfaction of the three psychological needs for autonomy, competence, and 
relatedness has been found to relate to autonomous motivation (Ntoumanis, 2001; Standage et al., 2003; 
2005; 2006; Zhang, Solmon, Kosma, Carson, & Gu, 2011) and, albeit indirectly, to various indicators of 
behavior (e.g., physical activity levels; Cox et al., 2008) and well-being (e.g., positive affect; Ntoumanis, 2005; 
Standage, Duda, & Ntoumanis, 2005) in the PE context. Dozens of studies in various life domains, including 
work, exercising, education and health care, have confirmed the benefits of psychological need satisfaction 
both at the intrapersonal (e.g., Ryan, Bernstein, & Brown, 2010) and interpersonal level (e.g., Adie, Duda, & 
Ntoumanis, 2012). In addition, a growing body of literature has provided support for the critical role of basic 
psychological need satisfaction across nations and cultures (Vansteenkiste et al., 2010).  
Contrary to need satisfaction, far less attention has been paid to the concept of need frustration and 
its potential correlates. In the few available studies, need frustrating experiences have been found to relate to 
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malfunctioning, including the presence of ill-being (e.g., anxiety, depressive symptoms, and feelings of 
exhaustion), indicators of psychopathology and disruptive, antagonistic behavior (see Vansteenkiste & Ryan, 
in press for an overview). Consistent with this notion, Bartholomew, Ntoumanis, Ryan, and Thøgersen-
Ntoumani (2011b) found that, in different samples of athletes, need frustration related to depressive 
symptoms, burnout, and disordered eating. Similar results were reported by Balaguer and colleagues (2012) 
in a sample of adolescent soccer players.  
Given that need satisfaction and need frustration relate differently to well-being and ill-being, 
according   to  SDT  both  processes  would  have  differential   implications   for   the  quality  of  students’  motivation.  
While need satisfaction is likely to give rise to high-quality motivation, that is, autonomous motivation (Deci & 
Ryan, 2000), need frustration is assumed to lead to the adoption of suboptimal motivational orientations, in 
particular controlled motivation, amotivation, and defiance (Deci & Ryan, 2000). 
 
4.3.  Identifying Gaps in the Literature 
4.3.1.  The Differential Role of Need Satisfaction and Need Frustration 
Although at first sight it may seem as if need frustration is exactly the opposite of need satisfaction, 
with both representing the opposite poles of a single continuum, it is increasingly recognized that need 
frustration cannot be equated with low need satisfaction. Indeed, the lack of fulfillment of the psychological 
needs does not by definition imply that these needs are actively frustrated (Bartholomew, Ntoumanis, Ryan, 
Bosch, & Thøgersen-Ntoumani, 2011a; Sheldon & Gunz, 2009). For example, a student who feels not very 
confident at performing a certain exercise during a PE class (low competence satisfaction) does not 
necessarily feel like a complete failure (high competence frustration). Despite the empirical and conceptual 
arguments to consider need satisfaction and need frustration as two distinct processes with specific 
antecedents and outcomes (Vansteenkiste & Ryan, in press), the question whether they can or should be 
differentiated has remained relatively understudied. In Chapter 4, the present dissertation addresses this 
issue by investigating the differential role of need satisfaction and need frustration in predicting motivational 
outcomes. 
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4.3.2.  Need Satisfaction as the Energizer of Change in Teachers 
The critical role of need satisfaction for optimal motivation and engagement in PE has especially been 
examined  in  students.  Yet,  the  support  of  PE  teachers’  psychological  needs  is  also  critical  for  their  functioning.  
Although need satisfaction has been found to yield various positive outcomes, including job satisfaction, vigor 
and less burn-out, in various studies in the work domain (e.g., Van den Broeck, Vansteenkiste, De Witte, 
Soenens,  &  Lens,  2010),  the  role  of  need  satisfaction  for  PE  teachers’  functioning has been underexplored. In 
Chapter 8, we examined the role of need satisfaction as a catalyzer of change processes in PE teachers 
during a training in which PE teachers were introduced to a set of need-supportive teaching strategies.  
4.3.3.  Summary 
The present dissertation aims at meeting these gaps (a) by investigating the predictive validity of both 
student need satisfaction and need frustration in relation to motivational outcomes (i.e. autonomous 
motivation, controlled motivation, amotivation, defiance),   and   (b)   by   examining   the   role   of   teachers’  
experienced need satisfaction during an in-service  teacher  training  in  fostering  teachers’  intentions  to  change  
their teaching style and their beliefs underlying that change.  
 
5. The ‘ABC’ of a Motivating Learning Environment 
5.1.  Need Support in Physical Education 
Given the importance of need satisfaction for fostering optimal motivation (i.e. autonomous 
motivation) and the role of need frustration in engendering maladaptive motivational orientations (i.e. 
controlled motivation and amotivation) according to SDT (Deci & Ryan, 2000), the question arises what a 
need-supportive teaching style involves.  
Parallel to the distinction between the three basic 
psychological   needs,   teachers’   teaching style can be 
characterized as autonomy-supportive relative to controlling, 
structuring and competence enhancing relative to chaotic, and warm relative to cold. Specifically, teacher-
provided autonomy support, structure and relatedness support are likely to nurture students’   psychological  
needs (Ntoumanis & Standage, 2009; Taylor & Ntoumanis,   2007),   hence   fostering   students’   classroom  
What do PE teachers do 
and say to support and 
thwart  students’  basic  
needs? 
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functioning (e.g., engagement, learning, and performance) and personal growth (e.g., autonomous motivation, 
task enjoyment). On the other hand, controlling, chaotic, and cold teachers will typically thwart   students’  
needs,  further  entailing  detrimental  effects  on  students’  motivation  and  well-being (Deci & Ryan, 2000).  
In   the  present  dissertation  we  systematically   refer   to   teachers’   teaching style as the interpersonal 
sentiment and behavior teachers provide   during   instruction.   Teachers’   teaching   style   can   be   either   need-
supportive or need thwarting, with each style comprising different teaching dimensions (i.e. autonomy support 
versus control, structure versus chaos, relatedness support versus coldness), respectively, which in turn 
consist of various teaching behaviors or strategies (see Figure 3 for a schematic overview). 
Teachers’  autonomy support refers to the interpersonal sentiment and behavior teachers rely on to 
identify,  nurture,  and  develop  students’  inner  motivational  resources,  such  as  their  interests,  preferences,  and  
personal goals (Assor, Kaplan, & Roth, 2002; Reeve, 2009). To identify students’   motivational   resources,  
autonomy-supportive teachers show interest in and acknowledge the perspectives, problems, and feelings of 
the students (e.g., Deci, Eghrari, Patrick, & Leone, 1994) and allow students to provide input and suggestions 
into the instruction (e.g., Reeve & Halusic, 2009). Further, to nurture existing motivational resources (Reeve, 
2009), teachers offer a desired amount of meaningful choices (e.g., Mouratidis et al., 2011; Patall, Cooper, & 
Wynn, 2010) and allow opportunities for initiative-taking (e.g., Reeve & Jang, 2006). Finally, to build new inner 
motivational resources, autonomy-supportive teachers try to rely on non-controlling informational language 
(e.g., Vansteenkiste et al., 2004) and provide a meaningful rationale to explain the personal relevance of 
learning goals and activities (e.g., Jang, 2008; Reeve, Jang, Hardre, & Omura, 2002; Simons, Dewitte, & Lens, 
2003). Besides these rather verbal or instructional strategies, autonomy support also includes more content-
related teaching behaviors such as providing interesting, relevant and optimally challenging activities that are 
likely  to  spark  off  students’  curiosity  and  enthusiasm  (e.g.,  Jang,  Reeve,  &  Deci,  2010).   
Autonomy-supportive teaching is contrasted with a controlling teaching style, where the teachers 
largely adhere to a teacher-centered agenda by relying on outer sources of motivation (e.g. directives, 
deadlines, incentives, and threats of punishment) and by using pressure-inducing language to influence 
students to think, feel, or behave in a particular way (e.g., Reeve & Jang, 2006; Vansteenkiste et al. 2004). 
According to SDT, a controlling style can be expressed in at least two different ways, that is, externally or 
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internally controlling (Ryan, 1982; Soenens & Vansteenkiste, 2010). Overtly, observable controlling strategies, 
such  as  threats  of  punishments,  criticism,  and  controlling  language  like  ‘you  must’  are  exemplary  for  externally  
controlling behaviors that are typically likely to activate a sense of external obligation in students (e.g., Reeve 
& Jang, 2006; Soenens et al., 2012). Internally controlling teaching refers to the use of tactics that trigger 
internally pressuring (i.e. introjected) forces in students by appealing to their feelings of guilt, shame, anxiety, 
and self-worth (Vansteenkiste, Simons, Lens, Soenens, & Matos, 2005). The activation of such internal 
pressures happens often in a more covert and subtle fashion, for instance, through the facial expression of 
disappointment or the withdrawal of attention when students fail to meet the expectations (Soenens & 
Vansteenkiste, 2010).  
Students’   need   for   competence   is   fostered   when   they   experience   their   classes as well structured. 
Structure refers to the amount and quality of information teachers provide about their expectations and ways of 
effectively achieving desired course-related outcomes (Skinner & Belmont, 1993; Reeve & Jang, 2006). 
Structuring teachers communicate clear guidelines and expectations to initiate a learning activity (Sierens, 
Vansteenkiste, Goossens, Soenens, & Dochy, 2009; Jang et al., 2010), offer help and guidance during the 
activities, give positive, informational feedback (e.g., Koka & Hein, 2005; Mouratidis et al., 2008) and provide 
step-by-step directions to attain the desired outcome(s) thereby following the pace of the students (e.g., Jang 
et al., 2010). Chaotic teachers, on the other hand, create confusion among students by giving unclear 
instructions, by exerting an illogical and incoherent structure when offering the tasks or exercises, and by 
expressing ambiguous feedback or even destructive criticism (Reeve & Jang, 2006). In a chaotic environment, 
the goals of the lesson are unclear or students are not informed about how they are expected to achieve these 
goals, so that they cannot develop a sense of competence with respect to the activity at hand. In addition, 
chaotic teachers are likely to provide little or no rules for adequate behavior or they fail to monitor whether 
students adhere to the rules, which creates an atmosphere of permissiveness. 
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Finally,   teachers’   relatedness support nourishes   students’   need   for   relatedness   with   teachers   and  
peers and is considered a fundamental motivator for students (Connell & Wellborn, 1991; Deci & Ryan, 2000). 
Relatedness support is characterized by both quantitative and qualitative features of student-teacher 
interactions (Cox & Williams, 2008; Moreno, Gonzalez-Cutre Coll, Martin-Albo & Cervello, 2010). The 
quantitative features of relatedness support refer to the degree to which teachers are involved with and 
dedicated to them, thereby investing a considerable amount of time, energy, and resources in their students 
(i.e. interpersonal involvement; Grolnick & Ryan, 1989). In addition to interpersonal involvement, relatedness 
support is indexed by the extent to which teachers interact with their students in a warm and friendly fashion 
(Cox & Williams, 2008), which represents a more qualitative feature of relatedness support. Whereas 
relatedness-supportive teachers create a warm learning environment for students, uninvolved teachers are 
characterized by indifference, a lack of interest in their interactions with students, and a rejection of even 
exclusion of (some) students (e.g., La Guardia, Ryan, Couchman, & Deci, 2000; Skinner & Belmont, 1993; 
Soenens, Duriez, Vansteenkiste, & Goossens, 2007). 
 
5.2.  The Critical Role of Teacher Need Support: What is the Evidence? 
There is a wealth of correlational (e.g., Ntoumanis, 2005; Taylor & Ntoumanis, 2007) and, to a lesser 
extent, experimental (e.g., choice; Patall, Cooper, & Robinson, 2008) studies confirming the manifold benefits 
of a need-supportive   teaching  approach  on  students’  need  satisfaction,  high-quality motivation, and course-
related outcomes in education generally (e.g., Jang et al., 2010), and physical education in particular (e.g., 
Ntoumanis & Standage, 2009). Such findings have further led to the formulation of empirically supported 
recommendations  for  teachers  on  how  to  nurture  students’  basic  psychological  needs  (e.g.,  Jang  et  al., 2010; 
Reeve, 2009). Over the past decade, a new generation of SDT scholars has gradually moved to setting up 
and testing interventions (e.g., Silva, Vieira, Coutinho, Minderico, Matos, Sardinha, & Teixeira, 2010 for an 
example in the health promotion domain) addressing whether socializing agents, including teachers, can 
actually be trained to adopt such a need-supportive approach. Yet, the available research base on the 
“teachability” of a need-supportive style is still relatively scarce (Su & Reeve, 2011).  
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In a recent meta-analysis, Su and Reeve (2011) summarized findings of 19 intervention studies across 
very different domains in which socializing agents were trained to adopt a more autonomy-supportive and less 
controlling interpersonal style. Findings with pre-service teachers (Reeve, 1998), middle and high school PE 
teachers (Chatzisarantis & Hagger, 2009; Cheon, Reeve, & Moon, 2012; Tessier, Sarrazin, & Ntoumanis, 
2008; 2010), and academic high school teachers (Reeve et al., 2004) indicated that teachers can successfully 
learn to become more autonomy-supportive  during  instruction  and  that  this  approach  is  beneficial  for  students’  
motivation and course-related outcomes. Furthermore, Cheon and Reeve (2013) recently showed that these 
benefits endure over time (i.e. one year later).  
 
5.3.  Identifying Gaps in the Literature 
Notwithstanding that correlational, experimental, and intervention research on the role of need support 
has increasingly come under the attention of SDT-scholars in a variety of domains, including education and 
PE, several gaps can be identified within this literature.  
5.3.1.  Need Thwarting Teaching Behavior 
Much like an absence of need satisfaction does not necessarily involve active need frustration, it is 
increasingly recognized within SDT that a low need support does not necessarily imply need thwarting 
(Bartholomew et al., 2011a; Vansteenkiste & Ryan, in press). This assumption implies that the so-called  ‘dark’  
side of teaching deserves to be studied   in   its  own  right.  According   to  SDT’s   ‘bright’ side, students will more 
willingly   or   autonomously   collaborate   with   teachers   who   proficiently   nurture   students’   needs   for   autonomy,  
competence, and  relatedness.  On  the  contrary,  within  the   ‘dark’  side,  students are likely to experience need 
frustration   that   stems   from   teachers’   thwarting  of   students’   psychological  needs,  and  subsequently  will   give  
rise to suboptimal and even maladaptive types of motivation. Following to the wealth of studies supporting the 
existence  of  a  ‘bright’  pathway,  SDT  research  has increasingly provided theoretical arguments (Deci & Ryan, 
2000; Vansteenkiste & Ryan, in press), and empirical support for the existence of a ‘dark’ pathway (e.g., 
Bartholomew et al., 2011a,b; De Meyer et al., in press for examples in the sport and PE context, respectively). 
However, the dark pathway has remained considerably understudied in an educational context. 
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The few studies addressing need thwarting teaching behaviors as a separate dimension have mainly 
focused on the dimension of controlling teaching, whereas the dimensions of chaotic and cold teaching have 
only scarcely been investigated (but see Van den Berghe, Soenens, Vansteenkiste, Aelterman, Cardon, Tallir, 
& Haerens, 2013). Although, perceived controlling teaching has been found to relate to controlled motivation, 
amotivation and undesirable outcomes, including negative affect, low school engagement, less self-regulated 
learning, and lower academic performance (Assor, Kaplan, Kanat-Maymon, & Roth, 2005; De Meyer et al., in 
press; Soenens et al., 2012), further research is needed to explore the dynamics involved in controlling 
teaching. Chapter 4 of the present dissertation therefore attempts to provide additional evidence in this field 
by examining whether and how perceived autonomy-supportive and controlling teaching styles are associated 
with need satisfaction and need frustration, respectively, and in turn relate to motivational experiences in 
students. 
5.3.2.  From Self-Reported to Observed Need-supportive Teaching Behavior 
Past research in classroom settings has primarily been either experimental or self-reported in nature. 
While experimental studies allow for the inference of causal conclusions, most of these studies were 
conducted in the laboratory rather than in real-life settings, which reduces their ecological validity. In addition, 
these experimental studies mainly manipulated either a single (e.g., choice; Patall et al., 2008) or a 
conglomerate of need-supportive components, not answering the question to what extent different need-
supportive teaching behaviors co-occur.  
Although self-reported measures are valuable, self-report research has a number of shortcomings, 
both in terms of methodology and in terms of practical implications (Van den Berghe et al., 2012). At the 
methodological level, due to the self-reported nature of investigating related constructs (e.g., perception of 
need support and need satisfaction), many studies in this area cannot rule out the possibility of shared method 
variance leading to an overestimation of construct inter-correlations. At the practical level, to develop 
interventions aimed at training teachers to adopt a need-supportive teaching style, it is important to dispose of 
a detailed account of what need-supportive teachers actually do in practice. Therefore, the development of an 
explicit measure of observed need-supportive behaviors increasingly becomes a necessity. Observation 
studies  have  high  ecological  validity  as  they  allow  mapping  out  teachers’  real-life need-supportive behaviors. 
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Furthermore, they also can be of added value to evaluate the impact of interventions, in which teachers are 
trained to adopt a (more) need-supportive  teaching  style,  as  they  allow  to  observe  ‘real’  changes  in  teachers’  
provision of need support. The development of an observation scheme to rate videotaped teaching behaviors 
and its use to evaluate intervention effects are addressed in Chapter 5 and Chapter 7 of the present 
dissertation, respectively.  
5.3.3.  Intervention Studies 
A third notable gap relates to how past intervention 
studies have been designed. In their meta-analysis, Su and Reeve 
(2011) correctly pointed out that prior SDT-based interventions 
aimed   at   enhancing   social   agents’   provision   of   need   support   were   not   without   methodological limitations. 
Specifically, some of the studies suffered from the lack of an appropriate control group, failure to use random 
assignment to conditions, the inclusion of a very low number of participants, a failure to include an appropriate 
manipulation check, and a failure to obtain objective ratings of post-training instructional behaviors (but see 
Cheon et al., 2012; Cheon & Reeve, 2013 for exceptions). Hence, there is a strong need to build on this work 
by trying to overcome the methodological problems identified in previous studies, an issue that was addressed 
in Chapter 7. 
Besides the abovementioned conceptual and methodological limitations, at least two other issues can 
be noted. First, interestingly, in previous SDT-based intervention studies no attempt was undertaken to involve 
teachers in the development of the training. Also, to our knowledge, no previous study has focused on 
teachers’  evaluative  appreciation  of  the  training.  Yet,  teachers  in  the  field,  including  PE  teachers,  increasingly  
call for practically relevant ideas in their continuous professional 
development (CPD)  (Armour  &  Yelling,  2004;;  2007;;  O’Sullivan  &  
Deglau, 2006). Hence, it seems important and relevant to 
maximally involve teachers in the development and optimization  
of a training as to gain insight in their specific wishes, interests and expectations toward professional 
development programs (cf. action research, Reason & Bradbury, 2008; design-based research, Cobb, 
Confrey, diSessa, Lehrer, & Schauble, 2003), which constituted the central aim of Chapter 6. Specifically, 
Can PE teachers learn to 
adopt a (more) need-
supportive teaching style? 
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striving for a training that maximally concurs with what PE teachers expect from effective CPD may engender 
a greater willingness to try to implement the proposed approach and to being persistent in the changes made 
over time.  
A second shortcoming is in some way linked to the first issue. 
Despite the growing body of literature focusing on the content of 
an  intervention  (i.e.  ‘what’)  to  obtain  significant  change,  there  is   
a dearth of studies addressing which underlying mechanisms  
(i.e.   ‘how’)   play   a   role   in   energizing   such   change,   especially   in   the   context   of   educational   professional  
development. Specifically, from the SDT-perspective   it   is  assumed   that  effective  change   in   teachers’  beliefs  
and teaching behaviors is likely to occur to the extent that teachers have fully internalized the importance and 
value of this change for their teaching practice (Deci, 2009; Deci & Ryan, 2000). This implies that for a CPD 
training to be successful, it is critical that the training is presented in accordance with the principles that are 
conveyed (i.e. congruent teaching; Swennen, Lunenberg, & Korthagen, 2008). So, when the content of the 
training is on  enhancing  teachers’  inclination  to  support  students’  psychological needs, it becomes even more 
important for CPD providers to act themselves in need-supportive ways toward teachers participating in the 
training. Indeed, research in other contexts, such as organizational settings (e.g., Baard, Deci, & Ryan, 2004; 
Gagné, Koestner, & Zuckerman, 2000) and the health domain (see Ng et al., 2012 for a meta-analysis), has 
already demonstrated that people are more likely to accept proposed change if they have their basic 
psychological needs fulfilled. However, little, if any, attention has been paid to the way CPD for teachers is 
successfully   nurturing   teachers’   basic   needs   for   autonomy,   competence, and relatedness. Therefore, in 
Chapter 8, a first attempt was undertaken to explore this issue. 
5.3.4.  Summary 
In sum, bearing these limitations and issues in mind, the present dissertation attempted to make a 
considerable contribution to the existing SDT-based  literature  (a)  by  testing  SDT’s  propositions  with  regard  to  
the  possible  existence  of  a  specific   ‘bright’ and   ‘dark’  pathway  of   teaching  behavior   (Chapter 4), and (b) by 
relying on observations of need-supportive  teaching  behavior  in  addition  to  students’  self-reported perceptions 
of need support (Chapter 5).  
What are the underlying 
mechanisms of change in 
teachers? 
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A more central aim of the dissertation was to develop and evaluate an intervention on how to adopt a 
(more) need-supportive teaching style. Specifically, in an attempt to build on previous intervention research, 
we (a) systematically developed and optimized a CPD training on need-supportive teaching for, and in close 
collaboration with experienced PE teachers (Chapter 6),   (b)   evaluated   its   effectiveness   on   PE   teachers’  
beliefs and actual in-class provision of need support in a randomized controlled trial, thereby relying on a 
multi-informant approach (Chapter 7), and (c) examined the role of experienced psychological need 
satisfaction as an underlying mechanism in this change process (Chapter 8).  
 
6. Research Objectives and Outline of the Dissertation 
As the previous sections illustrate, the current state of the art concerning SDT-based research in the 
PE domain calls for further research to address several conceptual and methodological gaps in the literature. 
The present dissertation attempted to move this literature forward by pursuing three broader aims, that is, (1) 
investigating students’   motivational processes in the PE context, (2) examining teaching strategies and 
processes that affect students’  motivation, and (3) developing and evaluating a training on need-supportive 
teaching, along seven empirical chapters, which are outlined below (see Table 1 for an overview).  
 
6.1.  Aim 1: Investigation of Motivational Processes in Physical Education 
According to SDT, students can have multiple reasons that drive their behavior (Deci & Ryan, 2000). 
These motivational differences may further be reflected in interpersonal differences in cognitive, affective, and 
behavioral outcomes during the PE lesson (Ntoumanis & Standage, 2009). However, few, if any, prior studies 
have mapped out between-class, relative to between-student, differences in motivation in relation to 
behavioral outcomes. Also, despite the growing body of work on the differential consequences of the classic 
SDT-types of motivation to engage in the PE lesson (i.e. autonomous motivation, controlled motivation, and 
amotivation), the potential reasons why some students may refrain from engaging in the lesson have currently 
remained understudied. The first aim of the dissertation focused on investigating motivational processes 
during a PE lesson by examining  students’  motivational  regulations  for  engaging  or  disengaging  in  the  lesson  
in relation to course-related outcomes at both the between-student and between-class level (see Figure 4).  
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Research Question 1: Are between-student and between-class differences in motivation related 
to differences in objectively measured physical activity levels and rated engagement? Within Chapter 
2, the purpose was twofold. First, in a sample of 739 students out of 46 different secondary school PE classes, 
we examined how much of the observed variation in moderate-to-vigorous physical activity (MVPA) and 
motivation during a PE lesson was situated at both the between-student and the between-class level and we 
inspected the percentage of students meeting the recommended health guidelines for physical activity during 
PE (US Department of Health and Human Service, 2000). Second, we investigated whether between-student 
and between-class differences in motivation were related to differences in MVPA and engagement. We relied 
on   SDT’s   distinction   between   autonomous   and   controlled   forms   of   motivation   and   amotivation   and   their  
hypothesized relation to behavioral outcomes (Deci & Ryan, 2000). Extending existing work in the PE domain 
(e.g., Lonsdale et al., 2009; Jaakkola et al., 2008), our research was conducted in a real-life PE setting using 
objective indicators of MVPA (i.e. accelerometry) and rated engagement (i.e. videotapes), and made use of 
multilevel regression analyses to attain the two main purposes of the study. 
Research Question 2: Can defiance be identified as a distinct type of motivation with a unique 
predictive value? A second research question involved examining in  greater  detail  the  ‘dark’  side of  students’  
motivational functioning during PE. Up until now, the majority  of  past  work  has   limited  the  study  of  students’  
lack of motivation to their amotivation or general discouragement. In a sample of 519 secondary school 
students out of 30 different classes, an important and innovative contribution of Chapter 3 was to investigate 
(a) whether defiance can be identified as a distinct type of (lack of) motivation that can be differentiated from 
the other types as distinguished within SDT, and (b) whether this construct has surplus value in predicting 
student-based (i.e. engagement, discontentment) and class-based (i.e. teacher-rated engagement and overall 
learning) outcomes. In addition, we attempted to refine the obtained motivational clusters in past work through 
a person-centered analysis (e.g., Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009; Haerens et al., 
2010). 
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Figure 4. Schematic overview of Aim 1: Motivational processes in physical education. 
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6.2.   Aim 2: In-depth Investigation of Teaching Strategies and Processes Affecting Student 
Motivation 
Having   gained   insight   in   students’   reasons   to   (dis)engage   in   the   PE   lesson   and   their   differential  
impact on course-related outcomes, we were then in the position to investigate specific antecedents eliciting 
these different types of motivation, which constituted the second aim of this dissertation (see Figure 5).  
Research question 3: Do students’ need satisfaction and frustration mediate the relation 
between perceived teaching style and students’ motivational outcomes? Within SDT, it is maintained 
that amotivation and defiance are rooted in the thwarting of the psychological needs (Assor et al., 2005; Deci 
& Ryan, 2000). In addition, it is increasingly argued that the relatively specific dynamics involved in a need 
thwarting   (i.e.   ‘dark’   side of teaching) versus need-supportive   (i.e.   ‘bright’   side of teaching) environment 
deserve to be studied in their own right (Vansteenkiste & Ryan, in press). As a part of testing the integrated 
motivational sequence of SDT, in Chapter 4, we examined which student perceived teaching behaviors were 
associated with experienced need satisfaction and need frustration, respectively, which in turn related to 
reported motivational outcomes. In a sample of 499 students from 30 secondary school classes, two 
(independent) pathways were explored through structural equation modeling (SEM). The first pathway (i.e. 
‘bright   pathway’)   hypothesized that the relationship between perceived teacher autonomy support and 
autonomous motivation is mediated by the  students’  need  satisfaction,  whereas   the   second  pathway   (‘dark  
pathway’)   hypothesized that the relationships between perceived controlling teaching and less desirable 
motivational outcomes (i.e. controlled motivation, amotivation, and defiance) are mediated  by  students’  need  
frustration.  
Research question 4: What do PE Teachers Say and Do to Support Students’ Psychological 
Needs? Past available self-report research on student perceived need support has a number of shortcomings, 
both in terms of methodology and practical implications (Van den Berghe et al., 2012). For these reasons, in 
Chapter 5, we went beyond the assessment of subjective perceptions and instead developed a broad pool of 
items of need-relevant teaching behaviors comprising all three dimensions of autonomy support, structure, 
and relatedness support to use as a guide to observe and rate videos of authentic PE lessons. Specifically, an 
initial broad list of need-supportive teaching behaviors was developed based on the review of the literature 
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supplemented with several expert meetings during which videotapes of PE classes were observed. A 
preliminary study allowed for testing the inter-rater and intra-rater reliability based on videotapes of 21 
physical education classes. Subsequently, the videotapes of PE lessons taught by 74 different PE teachers 
out of 43 secondary schools were coded by means of the observation scheme by several researchers. Factor 
analyses on these observed ratings were conducted to examine the hypothesized three-factor structure 
corresponding  to  the  three  basic  needs  underlying  teachers’  need-supportive behaviors (i.e. factorial validity). 
After having identified need-supportive dimensions, we further examined the evolution of these observed 
dimensions during a single lesson period. 
Research Question 5: How do observed need-supportive teaching behaviors relate to students’ 
perceptions of need support? Because students’  motivation  and  outcomes  during  PE  lessons  are  likely  to  
be  most  directly  influenced  by  students’  perceptions  of  need  support,  it   is  critical  to  identify  which  objectively  
assessed need-supportive teaching strategies get effectively translated into   students’   perceptions   of   need  
support. Therefore, this issue was also addressed in Chapter 5. 
 
6.3.  Aim 3: Development and Evaluation of a Training on Need-supportive Teaching 
The development of an observation scheme to rate need-supportive teaching behaviors was a 
necessary step to move on to the third aim, which involved examining whether PE teachers can successfully 
be trained to incorporate a (more) need-supportive teaching style. Although a scarce number of existing 
intervention studies targeting this purpose already pointed to positive effects (see Su & Reeve, 2011 for an 
overview), they had some methodological limitations. In an attempt to expand the existing literature we set up 
a quasi-experimental study, thereby using a pretest-posttest   control  group  design,  complementing  students’  
reports   of   need   support   with   teachers’   self-reports and external observations based on videotapes, and 
including a training focusing on strategies to provide both more autonomy support and structure during PE. 
Furthermore, because to date only little attention has been paid to the underlying mechanisms involved in 
change processes, especially with respect to SDT-interventions in the educational context, we investigated 
the energizing role  of  teachers’  psychological  need  satisfaction  experienced  during  the  training  (see  Figure  6).    
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Figure 5. Schematic overview of Aim 2: In-depth investigation of teaching strategies and processes affecting student motivation. 
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Research Question 6: What do experienced PE teachers need and expect in professional 
development on need-supportive teaching? Before setting up a randomized controlled trial to evaluate the 
effectiveness of the teacher training, a one-day training on how to adopt a (more) need-supportive teaching 
style was systematically developed in close collaboration with 35 experienced secondary school PE teachers. 
In Chapter 6, we explored the specific expectations and needs of PE teachers in the field regarding 
professional development on strategies to optimally motivate their students toward PE. Following the example 
of action research (Reason & Bradbury, 2008) and design-based research (Cobb et al., 2003), PE teachers 
were closely involved in the development and optimization process of the workshop by investigating their 
appreciation along three iterative cycles of planning, implementation, response, and revision. Specifically, in 
this study the workshop was pilot tested for acceptability and feasibility, and further refined based on 
participants’  comments  and  suggestions.   
Research Question 7: Does a one-day training on need-supportive teaching affect PE teachers’ 
(a) effectiveness and ease of implementation beliefs, and (b) actual in-class teaching behaviors? In the 
following step, a randomized controlled trial was set up to investigate the effects of the intervention on 
teachers’   behaviors from a multi-informant perspective. In a sample of 39 PE teachers and 676 students, 
participants were randomly assigned to either an experimental or a control condition, and were followed on 
two measurement occasions (i.e., pretest and posttest) on which the PE lesson was videotaped and both the 
teacher   and   the   students  were   asked   to   report   on   the   teacher’s   teaching   behavior   during   the   past   lesson.  
Teachers in the experimental condition received the one-day workshop, whereas teachers in the control 
condition did not and continued their ongoing teaching practice. Repeated measures and multilevel analyses 
were   applied   to   investigate   whether   the   intervention   led   to   changes   in   (a)   teachers’   beliefs   about   the  
effectiveness and ease of implementation (i.e. feasibility) of a need-supportive teaching style, and (b) 
teachers’   actual  provision  of   need  support,   as   rated  by   the   teachers   themselves,   by   their   students,   and  by  
external raters based on videotapes of the lessons. The evaluation of the effectiveness of the intervention is 
described in Chapter 7.  
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Research Question 8: Does experienced need satisfaction during a training on need-supportive 
teaching play a role in changing PE teachers’ beliefs? Having provided evidence for the effectiveness of a 
training program to train PE teachers in adopting a (more) need-supportive teaching style, a next research 
question involved gaining insight in the processes underlying this change. In Chapter 8 we examined whether 
the   degree   of   teachers’   experienced   need   satisfaction   during the training related directly to outcomes, 
including  teachers’   intentions  to  apply   the  proposed  need-supportive strategies and their in-class application 
two  weeks  later,  and  whether  changes  in  teachers’  effectiveness  and  feasibility  beliefs  regarding  the proposed 
strategies mediated this process. In a sample of 80 PE teachers from different regions in Flanders and The 
Netherlands, repeated measures analyses were applied to investigate whether receiving the workshop 
affected  teachers’  beliefs.  In  addition, linear regressions and path analyses were used to examine the role of 
need  satisfaction  in  predicting  outcomes,  and  the  mediating  role  of  changes  in  teachers’  beliefs.   
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Table 1 
Overview of the Empirical Studies 
Note. EFA = exploratory factor analysis; CFA = confirmatory factor analysis; MANOVA = multivariate analysis of variance; ANOVA = analysis of variance; SEM = structural equation modeling.  
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Students’ Objectively Measured Physical Activity Levels and Engagement as a Function 
of Between-Class and Between-Student Differences in Motivation 
toward Physical Education1 
 
Despite evidence for the utility of Self-Determination Theory (SDT) in Physical Education (PE), few 
studies used objective indicators of physical activity and mapped out between-class, relative to between-
student, differences in physical activity. This study investigated whether moderate-to-vigorous physical activity 
(MVPA) and rated collective engagement in PE were associated with autonomous motivation, controlled 
motivation and amotivation at the between-class and between-student level. Participants were 739 pupils 
(46.3% boys, M age = 14.36 ± 1.94) from 46 secondary school classes in Flanders (Belgium). Multilevel 
analyses indicated that 37% and 63% of the variance in MVPA was explained by between-student and 
between-class differences, respectively. Students’   personal   autonomous   motivation   related   positively   to  
MVPA. Average autonomous class motivation was positively related to between-class variation in MVPA and 
collective engagement. Average controlled class motivation and average class amotivation were negatively 






                                                             
1 Aelterman, N., Vansteenkiste, M., Van Keer, H., Van den Berghe, L., De Meyer, J., & Haerens, L. (2012). 
Students’  objectively  measured  physical  activity   levels  and  engagement  as  a   function  of  between-class and 
between-student differences in motivation toward physical education. Journal of Sport & Exercise Psychology, 
34, 457-480. 
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1. Introduction 
Adopting and maintaining a physically active lifestyle has numerous health benefits, including the 
prevention of cardiovascular diseases, obesity, cancer, osteoporosis, diabetes type 2 and depression (e.g., 
Janssen  &  LeBlanc,  2010).  Yet,  adolescents’  physical  activity  levels  have  declined  over  the  past  two  decades  
(Pate et al., 2006). Particularly, adolescent girls aged 15 to 18 are more at risk for physical inactivity 
(Bayingana et al., 2006; Sanchez et al., 2007). Because adolescence is considered a critical period for the 
development of physical inactivity (e.g., Sallis, 2000), there is a strong need for effective strategies to promote 
physical activity among this age group. Physical education (PE) classes are considered a pre-eminent forum 
for promoting physical activity in young people (Fairclough, Stratton, & Baldwin, 2002). One key factor that 
may determine whether adolescents adopt an active lifestyle is whether they are optimally motivated for PE, 
that is, whether they enjoy engaging in PE and believe PE is worthwhile (Haerens, Kirk, Cardon, De 
Bourdeaudhuij, & Vansteenkiste, 2010).  
When entering any PE class at secondary school, one would likely observe considerable variation in 
students’  motivation  to participate in the PE course. Some students participate for the activity itself, because 
they   like   PE   and   believe   PE   is   fun,   whereas   others   are   less   interested   and   even   not  motivated.   Students’  
interpersonal differences in motivation may relate to variation in their physical activity levels during the PE 
course (Cox, Smith & Williams, 2008; Ntoumanis, 2001). In addition, motivation may also vary from one class 
to another as a function of factors such as the gender distribution within the class (Lyu & Gill, 2011; Olafson, 
2002), the topic of the lesson (Bevans, Fitzpatrick, Sanchez, & Forrest, 2010; Hassandra, Goudas, & Chroni, 
2003), the structure of the class environment (Papaioannou, Marsh, & Theodorakis, 2004), and the style of the 
teacher (Mouratidis, Vansteenkiste, Lens, & Sideridis, 2011). Although it is reasonable to assume that 
between-class differences in motivation are associated with class-to-class variation in physical activity and 
engagement - with some classes being more physically active and engaged than others - to our knowledge, no 
study in the PE context has directly examined this issue. Therefore, the aim of the present study was to 
examine whether between-student and between-class differences in motivation are related to differences in 
objectively measured MVPA and rated engagement during PE class.  
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1.1.  Motivational Regulations in the Physical Education Context 
Self-Determination Theory (SDT; Deci & Ryan, 2000; Vansteenkiste, Niemiec, & Soenens, 2010) has 
been proven to be a useful theoretical framework to study motivational dynamics in the context of PE. SDT 
maintains that it is critical to not only take into account the intensity or quantity, but also the quality of 
motivation when studying human behavior (Vansteenkiste, Lens, & Deci, 2006). Specifically, SDT 
distinguishes between two broader, qualitatively different forms of motivation, that is, autonomous and 
controlled motivation. Autonomous motivation involves the regulation of behavior with the experiences of 
volition, psychological freedom and reflective self-endorsement and consists of three subtypes. First, intrinsic 
motivation refers to engagement in a behavior for its own sake, that is, because the activity is inherently 
exciting. For instance, an intrinsically motivated student puts effort in a PE exercise because he finds PE 
enjoyable and challenging. A second form of autonomous motivation is integrated regulation which involves 
engagement   in   a   behavior   because   the   behavior   has   been   brought   in   alignment  with   the   individual’s   other 
values and ideals. For example, a student engages in PE because she views participating in PE as consistent 
with her more global values and aspirations in life. Finally, identified regulation operates when students 
understand the personal significance of the PE activities offered. For instance, a student may take part in the 
warming-up during PE class because he understands that doing so prevents injuries.  
Controlled motivation refers to the pressured engagement in an activity and contains two subtypes. 
Introjected regulation involves participating in PE to avoid feelings of guilt, shame and anxiety or to gain pride 
and ego-enhancement. A student who puts effort in PE to demonstrate he is skilled displays introjected 
regulation. External regulation occurs when students engage in PE to obtain appreciation or rewards or to 
avoid punishments and criticism. A student who puts effort in PE only to get good grades constitutes an 
example of external regulation. Autonomous motivation and controlled motivation are contrasted with 
amotivation, which exists when people lack intentionality or engage in behaviors for reasons unknown. An 
amotivated student claims to have no idea why he should bother participating in PE or feels incapable to 
perform the activities required and thus invests little effort in PE class (Deci & Ryan, 2000). 
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1.2.  Between-Student Differences in Motivation in Relation to Physical Activity 
Several studies demonstrated that autonomous motivation is associated with higher levels of self-
reported physical activity, both during (e.g., Cox et al., 2008; Yli-Piipari, Watt, Jaakkola, Liukkonen, & Nurmi, 
2009) and outside the PE class (e.g., Haerens et al., 2010; Taylor, Ntoumanis, Standage, & Spray, 2010). In 
contrast, controlled forms of motivation and amotivation are usually linked to negative outcomes such as 
boredom (Ntoumanis, 2001), unhappiness (Standage, Duda, & Pensgaard, 2005), and less or no intentions to 
participate in physical activity (Standage, Duda, & Ntoumanis, 2003). With respect to physical activity levels, 
controlled motivation has been found to be unrelated to objective physical activity in the exercise domain (e.g., 
Standage, Sebire & Loney, 2008). Students may participate in PE activities under the influence of external or 
self-imposed pressures, such that the negative repercussions of controlled motivation do not manifest at the 
short term.  
A notable lacuna in past SDT-grounded research in the PE domain concerns its almost exclusive 
reliance on self-reports of physical activity (for an exception see Lonsdale, Sabiston, Raedeke, Ha, & Sum, 
2009). A disadvantage of self-reports is that they are often liable to overestimation of physical activity and are 
less reliable to determine intensity of physical activity engagement (Wareham & Rennie, 1998). Also, from a 
public health perspective, it is essential to collect data on levels of MVPA, given that national (Beunen, De 
Bourdeaudhuij, Vanden Auweele, & Borms, 2001) and international (e.g. Pate et al., 2006) health guidelines 
recommend that youth participate in 60 or more minutes of MVPA per day and that students perform MVPA 
during at least 50% of the effective PE class time (US Department of Health and Human Services, 2000). 
Hence, there is a strong need for SDT-studies that objectively and,  hence,  more  accurately  assess  students’  
MVPA levels in PE.  
To date, two studies within the SDT-perspective have used pedometers and heart rate monitors to 
objectively  assess  students’  physical  activity.  Lonsdale  and  colleagues  (2009)  demonstrated  that  autonomous  
motivation   for  PE  predicts  students’   step   counts  during a basketball lesson. Likewise, Jaakkola, Liukkonen, 
Laakso, and Ommundsen (2008) showed that the average physical activity level of autonomously motivated 
students was higher and that they exercised more intensively as indicated by a higher heart rate. Consistent 
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with these studies, the present research made use of an objective measure to make more accurate and 
verifiable   estimates   of   students’   MVPA   levels   relying   on   Actigraph   accelerometers.   Although   the   use   of  
accelerometers is not without limitations, it is currently put forward as a feasible method of choice to 
objectively assess physical activity in adolescents (Reilly et al., 2008; Rowlands, 2007). Extending the work by 
Lonsdale et al. (2009) and Jaakkola et al. (2008), the present study examined the role of motivation as a 
predictor of between-class in addition to between-student differences in both MVPA and rated engagement.  
 
1.3.  Examining Class-to-Class Variation in Physical Activity and Engagement 
The motivational atmosphere in a PE class is a product of social interactions among students and 
teachers (Solmon, 2006) and can differ considerably from one class to another, with resulting differences in 
behavioral outcomes, such as MVPA. Yet, beside physical   activity   levels,   students’   engagement   is   another  
important issue for PE teachers (Skinner & Belmont, 1993; Furrer & Skinner, 2003). In classroom settings, 
engagement  reflects  students’  active   involvement   in  a   task  or  activity  as  can  be  derived  from  their attention, 
effort, verbal participation, persistence and positive emotion (Reeve, Jang, Carrell, Jeon, & Barch, 2004; 
Skinner, Furrer, Marchand, & Kindermann, 2008). Although engagement is often considered an important 
determinant of physical activity levels during PE class (Fairclough & Stratton, 2005; Standage et al., 2003), in 
practice engagement and physical activity not necessarily go hand in hand. For example, a class can be 
engaged by arriving in the gymnasium on time, being attentive and by cooperating in the PE course, while not 
necessarily being highly physically active. In contrast, a class can perform relatively high levels of physical 
activity, but display disengaged behavior by not asking questions about the activities or by being difficult to 
handle. Further, for some PE classes increasing MVPA is not a primary objective (Kirk, 2010), which may lead 
to lower levels of physical activity, but students may still be highly engaged. Therefore, in the present study, 
we examined MVPA and engagement as two separate behavioral outcomes.  
Class-level factors such as the gender distribution within a class, the PE class topic of the day and 
class size (i.e. total number of students in the class) might enhance or diminish activity levels and engagement 
during PE class. For instance, there is considerable evidence that both physical activity and engagement in PE 
class are higher in single-sex classes compared with in coeducational classes, especially for girls (e.g. Chow, 
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McKenzie, & Louie, 2009; Lyu & Gill, 2011). With respect to the topic of the PE course, previous research 
(e.g., Fairclough & Stratton, 2005) has shown that MVPA levels are generally greater during fitness-oriented 
activities and team invasion games (e.g. basketball and soccer) when compared to net games (e.g. 
badminton) and movement activities (e.g. dance and gymnastics). In addition, depending on the specific topic 
of the PE course, some classes are likely to display more engaged behavior than other classes (Bevans et al., 
2010).  
Furthermore, between-class differences in MVPA and engagement can also be related to between-
class differences in motivation (i.e. average class motivation). Specifically, the average class motivation in one 
class might be different from the average class motivation in another class, with some classes being as a 
whole more autonomously motivated for PE, which might relate to higher levels of MVPA and rated 
engagement at the class-level. 
  
1.4.  The Present Study 
The purpose of the present study was both descriptive and explanatory in nature. As for the 
descriptive aim, we began by examining how much of the observed physical activity during PE classes meets 
the criterion to be classified as moderate to vigorous and whether the health-related recommendations (US 
Department of Health and Human Services, 2000) are achieved. Second, we investigated how much of the 
observed  variation   in  students’  physical  activity   levels  and  motivation  (i.e.  autonomous  motivation,  controlled  
motivation, and amotivation) is accounted for by between-student and between-class differences.  
Our explanatory aim involved examining whether between-student and between-class differences in 
motivation would relate to MVPA at both levels and whether between-class differences in motivation would 
relate to rated engagement at the between-class level. As for the between-student differences, given that 
previous research found female adolescents to be particularly more at risk for physical inactivity during PE 
class (McKenzie, Marshall, Sallis, & Conway, 2000), we hypothesized that boys would display higher MVPA 
levels than girls. Further, since autonomous motivation is said to be associated with positive outcomes, we 
expected autonomous motivation to relate positively to MVPA, whereas amotivation would relate negatively to 
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MVPA. As for controlled motivation, we did not have clear-cut expectations as students can display physically 
active behavior during PE class as a result of internal or external demands (Standage et al., 2008).  
As for between-class differences, we hypothesized MVPA levels would be greater during fitness-
oriented activities and ball games, compared to artistic sports and racket games (Fairclough & Stratton, 2005). 
In addition, we examined the cross-level interaction between gender and the topic of the PE class because 
differences between boys and girls in MVPA might be especially pronounced during ball games. Given that no 
prior study has examined associations of the PE class topic and the gender distribution within the class with 
collective engagement, this issue was examined in a more explorative fashion. Further, we explored whether 
class size is related to MVPA and collective engagement. Finally, we expected more autonomously motivated 
classes to display higher levels of MVPA and engagement during PE class, whereas MVPA and engagement 
would be lower in classes characterized by higher levels of controlled motivation and amotivation. 
 
2. Method 
2.1.  Participants 
Participants were 739 students (342 boys; 46.3%) from 46 classes out of 29 high schools in Flanders. 
Students had a mean age of 14.36 years (SD = 1.94, range 11 to 19 years). All participants attended 
secondary education schools with 73.1% enrolled in academic education, 23.1% in technical education and 
3.8% in vocational education. Students belonged to co-educational PE classes, with each class containing on 
average 16 students (range from 3 to 23). Each PE class was taught by a different teacher. The 46 PE 
teachers (60.9% male) were on average 38.87 years old (SD = 11.23) with 16.07 years of teaching experience 
(SD = 11.50). The topic of the PE course was determined by the PE teacher and the topics were grouped 
according to their common characteristics in one of four different categories (Fairclough & Stratton, 2005), that 
is, ball games (e.g. basketball, soccer, baseball; 22 classes or 47.8%), artistic sports (e.g. gymnastics, dance, 
rope skipping; 16 classes or 34.8%), fitness training (e.g. running, fitness track, power training; 5 classes or 
11.8%) and racket games (badminton, table tennis; 3 classes or 8.3%). Although one class hour usually lasts 
for 50 minutes, in practice the average effective class time lasted for somewhat more than 35 minutes (M = 
36.9 ± 13.3), because the students were switching clothing and putting on the accelerometer.  
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2.2.   Procedure 
In Flanders, PE is a compulsory subject for all secondary school students. Generally, the PE 
curriculum comprises blocks of the same activities for six to ten consecutive weeks. Teachers were asked to 
give their PE lesson as planned. Prior to the study, teachers were informed about the planned measurements 
and all teachers gave approval to participate in the study by means of informed consents. In addition, the 
parents of all students received an informed consent   form   in  which  authorization  was  asked   for   their   child’s  
study participation. The study protocol was approved by the Ethical Committee of Ghent University. 
PE classes were videotaped using digital camcorders. The camcorder was positioned by research 
assistants on a fixed spot in the gymnasium before the PE class started. The camcorder was set up in a way 
as to capture a large viewing angle such that all students and the PE teacher could be simultaneously 
recorded. The first few minutes of the videotape were considered pilot data to reduce the influence of 
participant reactivity (Elder, 1999). Before the PE class started, accelerometers were randomly distributed 
among the students as the number of available devices was limited (M = 12 per class). Participants wore the 
accelerometer beneath their clothing using an elastic belt with adjustable buckle attached on the hip. The 
research  assistants  carefully  checked  whether   the  devices  were  held  closely  against   the  students’  bodies   to  
prevent erroneous readings. Although one may argue that the use of accelerometers and videotaping may 
have prompted students to become more active and engaged, it should be noted that both the students and 
the teacher were blind to the study purpose and the exact hypotheses being tested. At the end of the lesson, 
students were asked to independently fill out a set of questionnaires about the past PE class. 
 
2.3.  Measures 
Behavioral Regulations in Physical Education Questionnaire (BRPEQ). An adapted Dutch version 
of the Behavioral Regulations in Exercise Questionnaire (BREQ-II ; Markland & Tobin, 2004) was employed to 
measure  autonomous  motivation,  controlled  motivation,  and  amotivation  toward  PE  class  using  the  stem:  ‘I  put  
effort in this physical  education  class  because  …’.  For  the  purposes  of  the  present  research,  several  items  of  
the original BREQ-II were adjusted to the context of PE and the questionnaire was renamed as the Behavioral 
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Regulations in Physical Education Questionnaire (BRPEQ). These changes primarily involved removing the 
reference to exercising. Two somewhat more substantial changes were made. First, as pilot testing pointed 
out  that  an  item  with  double  negations  was  confusing,  we  adapted  the  item  from  ‘because  others  will not be 
pleased  with  me  if  I  don’t’  into  ‘because  it  is  the  only  way  to  please  others’  (external  regulation).  Second,  the  
item  ‘because  it  is  important  to  me  to  exercise  regularly’  was  changed  into  ‘because  it  is  personally important 
to   me’   (identified   regulation) because SDT emphasizes the personal endorsement rather than the more 
general importance of activity engagement (Vansteenkiste, Lens, De Witte, & Feather, 2005). Finally, six 
additional items were formulated to obtain an optimal balance in controlled regulation items being 
characterized by an avoidance and approach orientation (Assor, Vansteenkiste, & Kaplan, 2009). Because 
most of the items in the original introjected regulation scale of the BREQ-II yield a reference to avoiding a 
negative state (e.g.,   ‘because   I   would   feel   guilty   otherwise’),   it   remains   unclear   whether   the   observed  
correlates of introjected regulation are due to its pressuring or avoidance-oriented character as both are 
contaminated. Therefore, we added three approach-oriented items  (i.e.,  ‘because  it  is  the  only  way  to  be  self-
satisfied’,  ‘because  I  have  to  prove  myself’,  ‘because  it  is  the  only  way  to  be  proud  of  myself’)  in  the  case  of  
introjected regulation. As for external regulation, two avoidance-oriented  items  (i.e.,   ‘because I otherwise get 
criticized’,   ‘because   others   will   appreciate   me   less’)   were   added   given   that   the   original   subscale   primarily  
contains approach-oriented   items  (e.g.,   ‘because   it   is   the  only  way  to  please  others’).  Finally,  we  added  one  
identified regulation  item  (i.e.,  ‘because  I  fully  recognize  the  usefulness  of  this  course’).  Integrated regulation is 
not measured by the BREQ-II, because integrated regulation requires a high degree of introspection and self-
awareness and is hardly empirically distinguishable from identified and intrinsic regulation through self-reports 
in children and adolescents (Brickell & Chatzisarantis, 2007). The  original  items  for  amotivation  (e.g.  ‘I  actually  
found  the  past  PE  course  a  waste  of   time’)  and   intrinsic  motivation  (e.g.   ‘because  I  enjoyed  the  PE  course’)  
were maintained in the adapted 25-item BRPEQ version. Items were rated on a 5-point Likert scale from 1 (not 
true for me) to 5 (very true for me). 
In a pilot sample of 387 secondary school students from 30 classes (50.9% boys, M age = 15.04 ± 
4.93), these 25 items were subjected to an exploratory factor analysis (EFA) relying on a maximum likelihood 
extraction method with Promax rotation. The Kaiser-Meyer-Olkin measure verified the sampling adequacy for 
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the analysis, KMO = .91, and all KMO values for individual items were > .82, which is well above the limit of 
.50 (Field, 2009). Based on conceptual (e.g., a balanced number of approach-oriented and avoidance-oriented 
items), pragmatic (e.g., an equal number of items per subcategory), and empirical grounds, we retained 20 
items, representing the five motivational subscales, each being assessed with four items (see Appendix). An 
EFA on these 20 items yielded three factors with an eigenvalue above 1 (i.e., 5.69, 4.93, and 1.13), explaining 
58.76% of the variance in the motivation items. After Promax rotation these three factors could easily be 
interpreted as representing autonomous motivation, controlled motivation, and amotivation. Although the 
majority of the items loaded on its   intended   theoretical   factor,   one   exception   could   be   noticed.   The   item   ‘I  
actually   found   the  past  PE   course   a  waste  of   time’   loaded  on   its   original   amotivation   factor   (.36),   and  also  
loaded negatively on the factor tapping into autonomous motivation (-.44). However, the original theoretical 
structure of the BRPEQ was used for further analyses.  
Next, to further test the three-factor structure on the individual level after taking out the shared 
variance due to classroom effect, a multilevel confirmatory factor analysis (CFA) as recommended by Hox 
(2010) was performed with the aid of Mplus 5.1 (Muthén & Muthén, 2007) combined with EQS 6.1 (Bentler, 
2005) software. At the individual level the three-factor solution for the BRPEQ yielded the following fit indices, 
χ²(167; N = 723) = 768.42; p < .01, CFI = .902, SRMR = .083, RMSEA = .071 (90% CI: .066-.076). These 
results provide further evidence for the fact that participants differentiate between autonomous, controlled and 
amotivated reasons.  
Internal  consistencies  were  satisfactory  with  Cronbach’s  alphas  of  α = .90, α = .84, and α = .82 for 
autonomous motivation, controlled motivation, and amotivation, respectively (  = .89, 82, and .80 after 
partialling out the shared variance due to classroom effect). Given these results, we created, similar to 
previous research (e.g., Haerens et al., 2010), composite scores of autonomous motivation, controlled 
motivation, and amotivation by averaging the items. Consistent with previous research (e.g., Haerens et al., 
2010; Standage et al., 2008) and in line with the idea that these three regulatory styles fall along a continuum 
of increasing autonomy and volition, autonomous and amotivation were found to be negatively correlated, 
r(739) = -.41, p < .01, whereas autonomous and controlled motivation correlated slightly positively: r(739) = 
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.10, p < .05. Further, controlled motivation and amotivation were positively correlated, r(739) = .49, p < .01. 
The correlations between the latent factors when multilevel CFA is considered were, respectively, r = -.52, p < 
.01, r = -.08, p = .06, and r = .65, p < .01. 
Physical activity levels. Physical activity levels were assessed using three types of CSA Actigraph 
monitors (Computer Science Application, Inc., Shalimar, FL): Actigraph model 7164, GT1M and GT3X 
accelerometers. The Actigraph 7164 uses a unidirectional accelerometer that measures accelerations in the 
vertical plane, whereas the GT1M and GT3X include an omnidirectional accelerometer, which is sensitive to 
movement in all directions. To be able to compare accelerometer data from the different types of devices, only 
vertical accelerations of the omniaxial devices were taken into account. Actigraph accelerometers have been 
widely used in research and are considered the best choice to objectively assess physical activity in children 
(Reilly et al., 2008; Trost, Way, & Okely, 2006). 
In our sample, 554 randomly selected participants (75%) wore an accelerometer during PE class. 
There were no differences between students wearing an accelerometer and those not wearing one in terms of 
autonomous motivation, β  = .14, S.E. = .08 (χ2 = 3.45, df = 1, ns), controlled motivation, β  = -.02, S.E. = .06 (χ2 
= .15, df = 1, ns), and amotivation, β  = -.10, S.E. = .08 (χ2 = 1.58, df = 1, ns). These findings indicate that the 
accelerometers were randomly distributed across students, at least with respect to their motivational profile. 
Data from accelerometers were rectified, integrated and then stored as activity counts every minute (epoch); 
the count data in each epoch represents the intensity of the activity performed. Ultimately, the scores 
represent the percentage of PE class time spent on sedentary behavior and physical activity (PA) of light, 
moderate and vigorous intensity. MVPA was calculated by summing the scores of moderate PA and vigorous 
PA, and is defined as activity that causes some increase in breathing and heart rate (Pate et al., 2006). The 
cut off points for physical activity in youth (6-16 years) used in the present research were adopted from Puyau, 
Adolph, Vohra, and Butte (2002), that is, sedentary behavior: < 800 counts per minute; light PA: 801-3200 
counts per minute; MVPA: 3200-8199  counts  per  minute  and  vigorous  PA:  ≥  8200  counts  per  minute.  In  the  
present study, we focused on MVPA because this type of physical activity is important in the light of the health-
related recommendations (Pate et al., 2006; US Department of Health and Human Services, 2000). 
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Engagement. Based   on   videotapes   of   all   PE   classes,   trained   observers   rated   students’   overall  
engagement using five items to be rated on a scale from 0 (never) to 3 (always). After having watched the full 
videotapes, one of three trained observers assigned a single class-level score to each of the five items. 
Subsequently, the five engagement items were averaged as a single collective engagement score. We used a 
well-validated and frequently  used  scale   from  Reeve  et  al.   (2004),  which  contained  the  following   items:   ‘The  
students   pay   attention   during   this   PE   class’,   ‘The   students   put   effort   in   the   activities   and   exercises’,   ‘The  
students  ask  questions  about  the  exercises’,  ‘The  students  don’t  give  up  easily  during  challenging  tasks’,  and  
‘The   students   seem   to   enjoy   this   PE   class’.   Two   master-level physical educators and one motivational 
psychologist were trained during two group meetings in which each of the observers separately coded two PE 
classes on the five engagement items. Problems or doubts raised during the coding process were registered 
and discrepancies in interpretation of the items were discussed. All three observers independently coded the 
same 20 videotapes to assess inter-rater reliability, whereas one observer coded ten lessons twice two weeks 
apart to assess intra-rater reliability. Inter-rater and intra-rater reliabilities were calculated by means of 
intraclass correlation coefficients (ICC), thereby using a two-way random model. Although limits for levels of 
reliability are fairly arbitrary, values below .50 are considered as poor, whereas values from .50 to .75 and 
above .75 are considered as moderate and good, respectively (Portney & Watkins, 2009, p. 82). In the present 
study, inter-rater (ICC = .79) and intra-rater (ICC = .90) reliability for collective engagement were good.  
 
2.4.  Plan of Analyses 
Given the nested structure of the data, with 739 students nested within 46 classes (or teachers) 
nested within 29 schools, and the adequate sample size for conducting multilevel analyses (Maas & Hox, 
2005), multilevel regression analyses were employed. As the school- and class-level were largely confounded 
(i.e., for 18 out of the 29 schools the number of teachers per school is n = 1), the estimation of a three-level 
model does not seem justified. Moreover, a three-level model did not yield a better fit than a two-level model 
(χ2 = 1.822, df = 1, ns) and the random part of the null model showed that the variance at the school level is 
not significantly different from zero (χ2 = .897, df = 1, p = .34). Therefore, the data were treated as a two-level 
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model, consisting of students at the first level and classes (or teachers) at the second level. In the present data 
analyses, a baseline variance components model (Rasbash, Steele, Browne, & Goldstein, 2009) or intercept-
only model (Hox, 2010) was used to evaluate how much of the variation in MVPA could be attributed to both 
levels. Since engagement was a class-level variable, we relied on simple regression analyses. Although data 
on   students’   MVPA   levels   were   not   available   for   all   participants,   the   occurrence   of   missing   data   does   not  
constitute a problem for multilevel models analyses, since the software automatically takes missings into 
account by running the analyses with MVPA as the dependent variable on 554 out of 739 students. All 
regression analyses were conducted using MLWiN version 2.20 (Rasbash et al., 2009). 
With respect to the descriptive aim, we began by investigating the prevalence rates for achieving the 
health-related recommendation of performing MVPA during at least 50% of the effective PE class time (US 
Department of Health and Human Services, 2000). Prevalence rates were derived from cross tabulation 
outputs, relying on PASW 18.0 software. Second, a two-level null model for MVPA and all measured types of 
motivation (i.e., autonomous, controlled, and amotivation), with only an intercept and no explanatory variables, 
was estimated. This null model partitions the total variance of the examined variable into the between-student 
(Level 1) and between-class (Level 2) variance. The MVPA null model further served as a baseline with which 
to compare subsequent more complex models in the second step (i.e. explanatory aim) of our analyses. With 
regard to engagement, there was no need to estimate the variance at both levels, since engagement was 
solely rated at the class-level. 
With respect to the explanatory aim, analyses involved the stepwise insertion of both student-level 
(i.e., student gender, personal motivation) and class-level (i.e., PE class topic, class size, average class 
motivation) variables in the prediction of MVPA during PE class. Because student gender, PE class topic, and 
class size were considered as background variables, these predictors were entered in the models before 
motivation scores. Given that engagement was rated at the class-level, we only investigated the predictive 
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3. Results 
3.1. Aim 1: Descriptive Statistics 
Moderate-to-Vigorous Physical Activity. First, the prevalence rates for achieving the recommended 
amounts of MVPA during PE class time were fairly low, with only 12.8% of the students (18.8% of the boys 
and 7.9% of the girls) scoring equal to or above 50%. Second, a fully unconditional two-level null model for 
MVPA was estimated. The intercept of 25.20 (S.E. = 2.15) refers to the overall mean of MVPA scores of all 
students across all classes, suggesting that students perform MVPA during on average 25% of effective PE 
class time. The random part of the null model reveals that the variances at the student- (χ2 = 253.98, df = 1, p 
<.001) and class- (χ2 = 20.71, df = 1, p <.001) level are statistically significant from zero, hence providing 
justification for using multilevel models. Specifically, 37% and 63% of the variability in MVPA scores can be 
accounted for by between-student and between-class differences, respectively. 
Motivation. Similarly, a two-level null-model for autonomous motivation, controlled motivation, and 
amotivation was estimated, yielding intercepts of 3.51 (S.E. = 0.05), 1.84 (S.E. = 0.05), and 1.74 (S.E. = 0.05) 
respectively. The random parts of the null models show that for all three motivational variables, variances at 
both the student- and class-level are statistically significant from zero. Student-level variance largely exceeds 
the class-level variance, being respectively 90% (χ2 = 8.79, df = 1, p = 0.003) and 10% (χ2 = 340.93, df = 1, p 
<.001) for autonomous motivation, 87% (χ2 = 11.02, df = 1, p = 0.001) and 13% (χ2 = 340.72, df = 1, p <.001) 
for controlled motivation, and 90% (χ2 = 8.83, df = 1, p = 0.003) and 10% (χ2 = 339.88, df = 1, p <.001) for 
amotivation. 
 
3.2.   Aim 2: Correlates of Moderate-to-Vigorous Physical Activity and Engagement 
In a second step, we investigated whether MVPA and engagement differ as a function of student- 
and/or class-level predictors by entering these explanatory variables in a stepwise fashion into two separate 
test models.2 
                                                             
2 Standardized regression coefficients (β) were calculated and added to Table 1, Table 2, and Table 3 as a 
function of this dissertation after the study was published in JSEP. 
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Moderate-to-Vigorous Physical Activity. First, as can be noticed in Table 1 (see Model 1), the 
inclusion of student gender significantly ameliorated the model. Boys had significantly higher MVPA levels 
than girls (χ2 = 33.13, df = 1, p < .001), with boys displaying MVPA during 28.34% (S.E. = 2.15) and girls 
during 22.62% (S.E. = 2.13) of the effective class time. The random part of the test model indicates that 
student gender explains 6% of the between-student differences.  
To gain insight into the role of the PE class topic, this variable was added to the fixed part of Model 1. 
Three dummies were created with artistic sports, fitness training, and racket games being contrasted against 
ball games which served as the reference group. As shown in Table 1 (see Model 2), our findings point to a 
main effect of the PE class topic on MVPA. To find out which types of PE activities significantly differed from 
each other, all possible group comparisons were performed by changing the reference group. Specifically, the 
left part of Table 2 shows that students were significantly less active during racket games compared to all 
other PE activities (ball games, χ2 = 6.29, df = 1, p < 0.05; artistic sports, χ2 = 4.03, df = 1, p < 0.05; fitness 
training, χ2 = 9.22, df = 1, p < 0.01). Physical activity levels during artistic sports (χ2 = 0.71, df = 1, ns) and 
fitness training (χ2 = 1.85, df = 1, ns) were not statistically different from activity levels during ball games and 
activity levels in artistic sports further did not differ from activity levels during fitness training (χ2 = 3.45, df = 1, 
ns). The random part of the model reveals that the kind of activities offered accounts for approximately 19% of 
the between-class variance in MVPA. 
We further explored the cross-level interaction between student gender (Level 1) and the topic of the 
PE class (Level 2). In the interaction model (Model 3 in Table 1), the intercept reflects the coefficient for boys 
during ball games. The student gender slope refers to a class were ball games are taught, whereas the PE 
class topic slope refers to student gender = 0, which are boys.  
To interpret the significant cross-level interaction, the regression equations were repeated several times by 
changing the reference category to obtain coefficients for all combinations of gender and PE class topic.  The 
results presented in the right part of Table 2 point to significantly higher MVPA levels among boys, relative to 
girls, during ball games and racket games, whereas no gender differences were found for artistic sports and 
fitness training.  This suggests that the main effect of student gender should be interpreted with caution, as the 
gender differences do not emerge across all PE class topics.  
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Table 1 
Summary of the Model Estimates for the Two-Level Analyses of MVPA Scores (% of class time) 
Note. Values in parentheses are standard errors. *p<.05; **p< .01, ***p< .001;  
a 0 = boy, 1 = girl; reference category = boy;  
b 1 = ball games, 2 = artistic sports, 3 = fitness training, 4 = racket games; reference category = ball games; 
Intercept Model 1 represents the mean MVPA score for boys; intercept Model 2 represents the mean MVPA score during ball games; intercept Model 3 represents the mean MVPA score for boys during ball games, etc. 
Parameter Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
 B (S.E.) B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β 
Fixed Part              
Intercept 25.20 (2.15) 28.34 (2.15)  29.89 (2.79)  32.40 (2.86)  32.69 (2.92)  32.43 (2.86)  32.82 (2.58)  
Student gender (girl)a  -5.72 (.99)*** -.32 -5.64 (.99)*** -.31 -10.29 (1.39)*** -.57 -10.28 (1.39)*** -.57 -10.19 (1.39)*** -.56 -10.27 (1.39)*** -.57 
Artistic sportsb    -3.56 (4.22) -.20 -8.77 (4.43)* -.48 -8.57 (4.44) -.47 -8.24 (4.36) -.45 -9.10 (3.97)* -.50 
Fitness training    8.58 (6.32) .47 3.37 (6.51) .19 3.07 (6.53) .17 3.26 (6.40) .18 .86 (5.70) .05 
Racket games    -19.69 (7.85)* -1.08 -20.10 (8.53)* -1.11 -21.09 (8.74)* -1.16 -20.04 (8.57)* -1.10 -17.76 (7.98)* -.98 
Girl x Artistic sports      9.39 (2.19)*** .52 9.41 (2.19)*** .52 8.82 (2.18)*** .49 9.14 (2.18)*** .50 
Girl x Fitness training      11.60 (3.05)*** .64 11.57 (3.05)*** .64 11.37 (3.03)*** .63 11.38 (3.03)*** .63 
Girl x Racket games      1.95 (4.17) .11 1.95 (4.17) .11 1.34 (4.11) .07 1.46 (4.11) .08 
Class size        .23 (.46) .05 .20 (.45) .04 -.23 (.42) -.05 
Personal autonomous motivation          1.84 (.62)** .09 1.68 (.62)** .08 
Personal controlled motivation          -.71 (.78) -.03 -.73 (.79) -.03 
Personal amotivation          -.09 (.71) -.00 -.09 (.71) -.00 
Average autonomous class motivation            22.52 (6.60)** .43 
Average controlled class motivation            -8.99 (8.72) -.15 
Average class amotivation            8.15 (8.30) .15 
Random Part  σ2 (S.E.) σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  
Class level variance 200.73 (44.11) 189.27 (41.60)  153.94 (34.22)  157.81 (34.94)  157.10 (34.78)  150.49 (33.39)  111.54 (25.25)  
Student level variance 120.17 (7.54) 113.40 (7.12)  113.39 (7.12)  107.68 (6.76)  107.67 (6.76)  103.19 (6.55)  103.15 (6.54)  
Deviance test model 4363.80 4331.63  4322.63  4297.33  4297.07  4190.32  4177.30   
χ2(df)  32.17 (1)***  9.00 (3)*  25.30 (3)***  .26 (1)  106.75 (3)***  13.02 (3)***  
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Table 2 



















Note. Values in parentheses are standard errors.*p<.05; **p< .01, ***p< .001. Regression equations were repeated  
several times by changing the reference category to obtain coefficients for all combinations of gender and PE class topic.  
a Differences in MVPA levels during ball games, artistic sports and fitness training are not statistically significant;  
b MVPA levels are significantly lower during racket games compared to ball games, artistic sports and fitness training 
 
 MVPA 
 Topic  Topic by gender 
 








Ball games 29.89 (2.79)a  32.40 (2.86) 22.11 (2.84) -10.29*** -.57 
Artistic sports 26.33 (3.26)a  23.63 (3.39) 22.73 (3.33) -0.90 -.05 
Fitness training 38.47 (5.70)a  35.77 (5.85) 37.08 (5.99) 1.31 .07 
Racket games 10.20 (7.40)b  12.30 (8.04) 3.96 (7.49) -8.34* -.46 
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The addition of class size (see Model 4 in Table 1) did not produce a significantly ameliorated model 
(χ2 = .26, df = 1, ns). In a next step, a multiple predictor model (Model 5 in Table 1) was tested, including 
personal autonomous motivation, personal controlled motivation, and personal amotivation. To facilitate the 
interpretation of the variances of intercepts and slopes, all three motivational explanatory variables were 
centered on their overall mean. As such, the intercepts, slopes and variances were to be interpreted as values 
for  the  ‘average’  student  (Hox,  2010).  Personal  autonomous  motivation (but not personal controlled motivation 
neither personal amotivation) was positively associated with MVPA, indicating that autonomously motivated 
students were more physically active during PE class. The random part of the model reveals that personal 
motivation accounts for 4% of the between-student differences in MVPA.  
Finally, we examined whether MVPA levels would vary as a function of the average class motivation 
(i.e. contextual effect). Therefore, three class-level predictors were constructed by calculating an average 
autonomous motivation, controlled motivation, and amotivation score for students belonging to the same class. 
The inclusion of these three class-level motivational variables significantly ameliorated the test model (Model 6 
in Table 1), together accounting for about 26% of the between-class variance in MVPA. A higher average 
autonomous   class   motivation   was   related   to   higher   levels   of   MVPA,   irrespective   of   pupils’   personal  
autonomous motivation scores. Average controlled class motivation and average class amotivation were not 
significantly related to MVPA.  
Engagement. With regard to collective engagement, engagement scores differed as a function of the 
gender distribution across classes (see Model 1 in Table 3), with classes including a higher percentage of 
boys being more engaged during PE class. Gender distribution accounts for about 2% of the between-class 
differences in collective engagement. 
In addition, a main effect of the PE class topic was found (Model 2 in Table 3). Repeating the 
regression analyses by changing the reference category of PE class topic indicated that classes had 
significantly lower collective engagement scores (M = 1.32 ± 0.08) during racket games compared to other PE 
activities (ball games: M = 1.89 ± 0.03, χ2 = 48.03, df = 1, p < .001; artistic sports: M = 1.87 ± 0.03, χ2 = 45.28, 
df = 1, p < .001; fitness training: M = 1.86 ± 0.05, χ2 = 32.70, df = 1, p < .001). In addition, collective 
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engagement during artistic sports (χ2 = 0.15, df = 1, ns) and fitness training (χ2 = 0.19, df = 1, ns) were not 
statistically different from collective engagement during ball games and no engagement differences occurred 
between artistic sports and fitness training (χ2 = 0.02, df = 1, ns).  
The random part of the test model indicates that PE class topic explains 7% of the between-class 
differences. We further explored the interaction between gender distribution and topic of the PE class (see 
Model 3 in Table 3), which did not result in a significantly ameliorated model (χ2 = 4.33, df = 3, ns). 
With respect to class size, we found a significant positive association with collective engagement of 
the class (see Model 4 in Table 3), accounting for 2% of the between-class differences in collective 
engagement. Finally, in the multiple predictor model (Model 8 in Table 3), all three class-level motivational 
predictors were significantly associated with collective engagement. Specifically, average autonomous class 
motivation positively related to engagement of the class, whereas average controlled class motivation and 
average class amotivation were negatively associated with the engagement of the class. Average class 
motivation accounts for about 29% of the between-class differences in collective engagement. 
 
4. Discussion 
Self-Determination Theory (Deci & Ryan, 2000) has been increasingly studied in the PE context as it is 
considered a sound theoretical framework to investigate motivational regulations that are associated with 
students’  behaviors  and  experiences  during  PE  participation (e.g., Cox et al., 2008). The purpose of this study 
was twofold. First, we examined how much of the observed variation in MVPA and motivation is situated at 
both the between-student and the between-class level and we inspected the percentage of students meeting 
the recommended health guidelines for physical activity. Second, we investigated whether between-student 
and between-class differences in motivation toward PE, were related to differences in MVPA and engagement 
at both levels, after controlling for student- (i.e., gender) and class-level (i.e., gender distribution, class topic, 
and class size) background variables.  
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Table 3 
Summary of the Model Estimates for the Single-level Analyses of Collective Engagement Scores 
Note. Values in parentheses are standard errors. *p<.05; **p< .01, ***p< .001;  
a gender distribution is expressed as the percentage of boys in a class;  
b 1 = ball games, 2 = artistic sports, 3 = fitness training, 4 = racket games; reference category = ball games; 
Intercept Model 2 represents mean collective engagement score during ball games. 
Parameter Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 
 B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β 
Fixed PART             
Intercept 1.84 (.02)  1.84 (0.02)  1.89 (0.03)  1.89 (.03)  1.89 (.03)  1.84 (.03)  
Gender distribution (% boys)a   0.003 (0.001)** .12 0.001 (0.001) .04 .001 (.002) .03 .000 (.002) .01 .000 (.001) .02 
Artistic sportsb     -0.02 (0.04) -.03 -.01 (.04) -.02 .002 (.04) .01 .06 (.04) .12 
Fitness training     -0.03 (0.06) -.05 .01 (.06) .01 -.04 (.06) -.09 -.06 (.05) -.11 
Racket games     -0.57 (0.08)*** -1.13 -.32 (.21) -.64 -.37 (.21) -.73 .19 (.18) .38 
Percent boys x Artistic sports       .002 (.002) .07 .002 (.002) .09 -.004 (.002) -.15 
Percent boys x Fitness training       -.003 (.003) -.12 .000 (.003) .01 .001 (.003) .04 
Percent boys x Racket games       .01 (.01) .43 .02 (.01) .55 .02 (.01) .82 
Class size         .02 (.01)*** .15 .01 (.01) .05 
Average autonomous class motivation           .72 (.07)*** .50 
Average controlled class motivation           -.22 (.09)* -.14 
Average class amotivation           -.22 (.09)* -.15 
Random Part  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  σ2 (S.E.)  
Class level variance 0.25 (0.01)  0.25 (0.01)  0.23 (0.01)  .23 (.01)  .23 (.01)  .16 (.01)  
Deviance test model 994.21  983.94  935.52  931.20  916.97  671.15  
χ2(df)   10.27 (1)**  48.42 (3)***  4.33 (3)  14.23 (1)***  245.82 (3)***  
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We   relied   on   SDT’s   distinction   between   autonomous   and   controlled   forms   of   motivation   and  
amotivation and their hypothesized differential relation to behavioral outcomes (Deci & Ryan, 2000). Extending 
the existing body of work on PE from the SDT-perspective, the present research was conducted in a real-life 
PE setting using objective indicators of MVPA (i.e. accelerometry) and rated collective engagement and made 
use of multilevel regression analyses to attain the two main purposes of the study. 
 
 4.1.     Physical Activity Levels and Motivation during Physical Education Class 
Previous studies have demonstrated that adolescents engage in MVPA between 27% and 47% of the 
effective PE class time (Fairclough & Stratton, 2005). Our results are generally in line with these percentages 
as students performed MVPA during on average 25% of the effective class time. Yet, only 18.8% of the boys 
and 7.9% of the girls displayed MVPA scores of 50% or more. These percentages are far short of the US 
Healthy People 2010 recommendation of performing MVPA during at least 50% of effective PE class time (US 
Department of Health and Human Service, 2000) and corroborate previous research in primary (e.g., Cardon, 
Verstraete, De Clercq, & De Bourdeaudhuij, 2004) and secondary (Fairclough & Stratton, 2005) school PE 
classes indicating that most students do not reach these recommended amounts of MVPA. Further, multilevel 
analyses with regard to MVPA indicated that between-student and between-class differences constituted, 
respectively, 37% and 63% of the variance. The observation that between-class variance even outweighs the 
between-student variance might come as a surprise because one might think that activity levels would vary as 
a  function  of  students’  personal  characteristics.  Yet,  it  appears  that  students’  individual  activity  levels  during  a  
particular PE class are especially a function of the class to which they belong. This suggests that it is both 
worthwhile and necessary to examine which factors can explain variation between classes. 
With respect to all three motivational variables, we found that the vast majority (i.e., about 90%) of the 
total variance was situated at the between-student level. With motivational differences between students 
largely exceeding motivational differences between classes, some might argue that the impact of class or 
teacher-based   factors   is   rather   limited,   hence   providing   little   room   for   PE   teachers   to   affect   students’  
motivation through their teaching behavior. However, we prefer a more optimistic interpretation for two 
reasons. First, we believe it is incorrect to argue that the impact of teaching style can only be observed at the 
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between-class level because teachers might as well influence   individual   students’   motivation   through   their  
dyadic interactions and this impact would fail to be noticed at the between-class level. Second, we emphasize 
that the current measurement of motivation was limited to one single class period. If teachers manage to 
positively  affect  students’  motivation  each  class  again  (Mouratidis  et  al.,  2011),  the  impact  of  PE  teachers  will  
be considerable.  
  
4.2.  Correlates of Moderate-to-Vigorous Physical Activity and Engagement 
As for the correlates of MVPA at the between-student level, consistent with past work (Bayingana et 
al., 2006; Fairclough & Stratton, 2005), female adolescents were significantly less active. Given that girls are 
more at risk for physical inactivity both in daily life (Bayingana et al., 2006; Sanchez et al., 2007) and during 
PE (McKenzie et al., 2000), these gender differences are to be taken into account when addressing curricular 
and motivational issues in PE. Activities need to be provided in which all students, regardless of gender, have 
similar opportunities to be physically active. However, we should be cautious when interpreting these findings 
as the gender differences were qualified by the type of activities offered. Specifically, girls were less active 
than boys only during ball games and racket games, but not during fitness training and artistic sports. This is in 
line with previous work showing that boys are more active than girls overall, but specifically during skill drills, 
game play, and free play (McKenzie et al., 2000). With respect to engagement, the gender distribution within a 
class played a significant role with classes including a higher percentage of boys being more engaged. 
Although we did not directly investigate the role of the type of class (i.e., co-education versus single-sex), this 
finding can be linked to previous research comparing engagement levels in coeducational classes as opposed 
to single-sex PE classes (e.g., Lyu & Gill, 2011).  
Further, consistent with our hypotheses, the degree of physical activity varied as a function of the topic 
of the PE course, accounting for 19% of the between-class variance in MVPA. In line with previous research 
(Fairclough & Stratton, 2005), students were less active during racket games (e.g., badminton), compared to 
ball games (e.g., basketball), artistic sports (e.g. dance), and fitness training. These findings can be explained 
in light of the intended primary objectives of these different topics: whereas a badminton lesson perhaps 
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primarily focuses on the development of motor skills, a fitness-oriented PE course, for instance, might rather 
focus on the promotion of a healthy and active lifestyle, which may result in higher MVPA levels (Chow et al., 
2009). The observed reduced MVPA levels during racket games need to be interpreted with caution though, 
since the use of hip-mounted Actigraph accelerometers limits the assessment of accelerations in the vertical 
plane, which may result in an underestimation of MVPA levels during PE activities like badminton or table 
tennis (Riddoch et al., 2004). Future research may register accelerations in the horizontal plane (e.g., arm 
movements) to obtain a more complete assessment of physical activity levels. Even though accelerometers 
might underestimate the real MVPA levels during racket games, students were rated to be less engaged 
during this activity.  
With respect to class size, it was interesting to find that no significant association with the MVPA levels 
of the class was found, hence underlining the relevance of examining other class- and teacher characteristics 
to explain between-class variance in MVPA. On the other hand, classes were found to be significantly more 
engaged with increasing class size. Classroom settings including PE classes are usually highly structured and 
constrained environments where external rules and regulations are typical occurrences and it is difficult for 
students to self-initiate their physically active behavior. For this reason, one may think that motivational 
differences have little room to get manifested. Yet, in support of SDT, personal autonomous motivation was 
positively related to MVPA levels, beyond gender, the topic of the class and class size. Thus, when students 
engage in PE for its inherent fun, challenge, or excitement, they are more physically active. Although previous 
studies (e.g., Cox et al., 2008; Jaakkola et al., 2008; Lonsdale et al. 2009; Yli-Piipari et al., 2009) have 
reported similar relations, the relation between autonomous motivation and objectively assessed physical 
activity levels has hardly been studied in PE-based research.  
While past work reported controlled motivation to be negatively associated with self-reported physical 
activity levels in PE (e.g., Standage et al., 2003), we found no association with objectively assessed MVPA. 
This null-relation is consistent with previous studies in the exercise (e.g., Standage et al., 2008) and sport 
(e.g.,   Pelletier,   Fortier,   Vallerand,   &   Brière,   2001)   domain   that   assessed   participants’   behavior   objectively.  
Theoretically, it has been suggested that controlled forms of motivation can elicit desired behavior, at least in 
the short-term and that its negative behavioral repercussions may manifest only in the long run (Deci & Ryan, 
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2000). In the context of PE, students may participate in the PE activities, not because they enjoy PE as such, 
but   because   the   PE   teacher   threatens   to   sanction   them   if   they   don’t   participate   (i.e.   external   pressure)   or  
because they want to prove they are talented youngsters (i.e. internal pressure). Alternatively, the maladaptive 
correlates of controlled motivation may be less clear in the present study because some students combine 
autonomous and controlled motives for participation in PE class (Haerens et al., 2010). 
As for amotivation, the zero association between amotivation and MVPA levels is inconsistent with 
previous work (Ntoumanis, 2001; Standage et al., 2005). It is possible that  amotivated students just follow 
their autonomously motivated classmates, despite their own lack of motivation to self-initiate physically active 
behavior. Perhaps, amotivation would especially relate negatively to physical activity when students are given 
the free choice during a PE class to exercise or not (Lonsdale et al., 2009).  
Extending previous work, the present research investigated whether average class motivation would 
be associated with class-to-class variation in MVPA and engagement. Aligned with our predictions, the 
average autonomous class motivation explained substantial variance in MVPA at the between-class level, 
indicating that classes that are as a whole more autonomously motivated are more physically active. These 
findings   were   obtained   irrespective   of   students’   personal   motivation,   suggesting   that   students   who   are  
controlled motivated or amotivated themselves are more physically active when they find themselves in an 
autonomously motivated class group. Besides being related to MVPA, average autonomous class motivation 
was also positively related to engagement. Consequently, when classes are autonomously motivated as a 
whole compared to other classes, these classes are not only more physically active, they are also more 
dedicated, enthusiastic, and absorbed in the PE activity.  
Parallel to the correlates of personal controlled motivation and personal amotivation, average 
controlled class motivation and average class amotivation were not related to MVPA. The undesirable 
correlates of average controlled class motivation and average class amotivation did, however, emerge for 
collective engagement. Classes that participate in PE because they feel pressured to do so or classes that as 
a  group  don’t  see  the  point  of  the  PE  exercises  were  not  less  physically  active,  but  were  less  engaged  during  
the PE course, as rated by external observers.  
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The asymmetrical relation of average controlled class motivation and average class amotivation to 
MVPA and engagement indicates that it is critical to move beyond merely considering MVPA as an outcome. 
Indeed, classes with controlled or amotivated students might display some degree of behavioral participation 
during the PE class, but yet they may pay an emotional price for it, as indexed by lowered engagement. Owing 
to the well-defined structure of a PE course, students are consistently instructed what to do during a PE class. 
When a PE teacher requires, for instance, her students to run from point A to point B, students are likely to do 
what they are told, even though their behavior might be controlled motivated or even amotivated. Yet, they 
might   comply  with   these   instructions  without   enthusiasm  and   dedication   and   just   “go   through   the  motions”.  
Because such lack of engaged participation in the PE class likely fails to foster the development of an active 
life-style, PE teachers would do well to try to promote both MVPA and engagement in their students.  
 
4.3.   Limitations and Future Directions 
The present research has some limitations. First, one major limitation was that students were asked to 
retroactively rate their motivation at the end of   the  PE   course.  According   to  Vallerand’s   (1997)   hierarchical  
model  of  motivation,  we  assessed  students’  motivation  at  the  situational  (i.e.,  with  respect  to  a  specific  class)  
rather than at the domain (i.e., PE more generally) level. We did so to examine how much of the variance in 
situation-specific motivation would differ between students versus between classes and because this 
guaranteed that motivation and MVPA would be assessed at the same level of generality. Yet, the downside of 
this choice is that it remains unclear whether domain-specific differences in motivation for PE, which likely 
have  steadily  grown   through   learning  experiences  and   that  students   “bring”   to   the  PE  class,  are  associated  
with  students’  physical  activity  during  a  specific  PE  class.  
Second, given our cross-sectional   research   design,   the   observed   associations   between   students’  
course-specific motivation and course-specific MVPA might be interpreted in both ways. That is, high levels of 
physical activity during the past PE course may have  increased  students’  autonomous  motives  for  participating  
just as much as their autonomous motivation may have led them to become more physically active. Future 
research using longitudinal or experimental designs is needed to examine the causal and long-term effects of 
autonomous motivation on physical activity and engagement during PE class.  
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Third,  the  assessment  of  students’  MVPA  levels  was  restricted  to  one  single  PE  class.  Although,  the  
purpose of the present study was not to estimate the average physical activity in a typical (i.e. representative) 
PE  class  in  Flanders,  a  next  research  step  could  be  to  assess  students’  physical  activity  levels  across  multiple  
PE classes.  
Fourth, because engagement was only assessed as a class-level variable, future studies may assess 
students’  personal  engagement  to  examine  whether  personal  motivation  would  relate  this  outcome.   
Fifth, given the substantial portion of variance in MVPA that is situated at the between-class level, 
future research could identify additional class- and teacher-based factors related to these between-class 
differences, such as the teaching style of the PE teacher and the motivational environment in the class. In that 
respect, a different approach to investigate the role of motivational environment could be to include a separate 
measure to assess the motivational ambience in the class. Specifically each student could be asked to rate the 
motivation of his/her class as a whole separately from his/her personal motivation toward the PE class. This 
procedure is very similar to research by Papaioannou et al. (2004) and will probably not only increase the 
likelihood of explaining variance at the class-level, but will also enable one to better investigate cross-level 
interactions between personal motivation and class motivation. For instance, controlled personal motivation 
might yield a different relation with MVPA and engagement in case one finds oneself in a controlled motivated 
rather than in an autonomously motivated class. 
 
4.4.   Conclusion 
Motivation   toward   PE   has   perhaps   primarily   been   considered   as   an   “individual   feature”,   thereby  
neglecting the fact that some classes of students distinguish themselves by their higher and different type of 
motivation. The present study suggests that it is worth paying attention to class differences in motivation as 
classes that are more autonomously motivated as a whole are both more active and more engaged, while 
those classes being pressured into PE activities or feeling amotivated displayed lower enthusiasm and effort-
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personal motivation, adding further support to the growing body of literature documenting the benefits of 
getting a group of students actively engaged in PE class for autonomous reasons.  
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Appendix 1 
Items  of  the  BRPEQ  to  assess  Students’  Motivation  toward  PE  Class 
 
I put  effort  in  this  PE  class… 
Autonomous motivation 
Intrinsic motivation 
…  because  I  enjoy  this  PE  class   
…  because  I  find  this  PE  class  a  pleasurable  activity 
…  because  this  PE  class  is  fun 
…because  I  get  pleasure  and  satisfaction  from  participating  in  this  PE  class 
Identified regulation 
…  because  I  find  this  PE  class  personally meaningful 
…  because  I  fully  recognize  the  usefulness  of  this  PE  class 
…  because  this  PE  class  is  personally  important  to  me 
…  because  I  value  the  benefits  of  this  PE  class 
Controlled motivation 
Introjected regulation 
…  because  I  have  to  prove myself 
…  because  it  is  the  only  way  to  be  proud  of  myself 
…  because  I  would  feel  like  a  failure  if  I  didn’t 
…  because  I  would  feel  guilty  if  I  didn’t 
External regulation 
…  because  I  otherwise  get  criticized 
…  because  others  will  appreciate  me  less 
….because  it  is  the  only  way  to  please  others 
….because  I  felt  the  pressure  of  others  to  participate  in  this  PE  class 
Amotivation 
I  don’t  see  why  I  this  PE  class  is  part  of  the  curriculum 
I  don’t  see  why  I  should  bother  participating  in  this  PE  class 
I  don’t  see  the  point  of  this  PE  class 
I think this PE class is actually a waste of time 




Defiance as a Motivating Force in Physical Education:  
A Dimensional and Person-centered Approach1 
 
Most theories of motivation, including Self-Determination Theory (SDT), focus mainly on students’ 
reasons for engaging in activities, at the expense of a focus on reasons for non-engagement. In terms of 
underlying reasons for non-engagement, SDT has focused almost exclusively on amotivation. In an attempt to 
broaden this perspective, the present study examined the notion of students’ defiance, that is, their blunt 
rejection of or resistance against teachers’ requests, as an additional motivational force in the context of 
physical education (PE), thereby relying on a dimensional and person-centered approach in a sample of 519 
secondary school students (44% boys, Mage = 15.76). Factor analyses indicated that defiance and 
amotivation represent distinct types of motivation and that both reasons for non-engagement can also be 
discerned from controlled and autonomous motivation for engagement. Moreover, defiance yielded unique 
associations with (a) engagement and discontentment at the student level and (b) teacher-rated engagement 
and learning at the class level. Finally, person-centered analyses indicated that groups characterized by 
elevated levels of both defiance and amotivation displayed the least beneficial pattern of outcomes. The 
current findings point to the importance of more intensively studying students’ reasons for non-engagement. 







1 Aelterman, N., Vansteenkiste, M., Soenens, B., & Haerens, L. (2013). Defiance as a motivating force in 
physical education: A dimensional and person-centered approach. Manuscript submitted for publication. 
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1. Introduction 
Today’s physical education class is about rope skipping. As the teacher distributes the ropes among 
the students, Peter protests: ‘No way that I’m doing this! Rope skipping is for wussies! I’m going to do my own 
thing!’  
Teachers, including teachers in Physical Education (PE) are challenged on a daily basis to find ways 
to motivate their students. Whereas some students are quite cooperative and ‘easy-going’, presumably 
because they find the activities offered inherently fun and satisfying, others are less interested or lack the 
energy and desire to participate. Furthermore, statements such as in the introductory example illustrate that 
some students are simply unwilling to engage at all and instead resist complying with the teachers’ requests 
and goals. 
One motivational framework that has been quite influential over the past 15 years in the field of 
education in general and PE in particular, is Self-Determination Theory (SDT; Deci & Ryan, 1985; 2000). SDT 
offers a valid theoretical framework to understand both humans’ reasons for engaging (the ‘why’ of behavior) 
and not engaging (the ‘why not’ of behavior) in a certain activity. However, within SDT, people’s reasons for 
not performing a target activity have been studied fairly exclusively through the notion of amotivation, which 
reflects a sense of discouragement to take up the activity (but see Vansteenkiste, Lens, Dewitte, De Witte, & 
Deci, 2004). A lack of motivation to perform requested behavior may, however, also stem from other forces, 
including the tendency to straightforwardly reject requests and expectations. We will refer to the latter 
orientation as defiance (Deci & Ryan, 1985; Vansteenkiste, Soenens, Van Petegem, & Duriez, 2013). Indeed, 
in educational settings, some students seem to be inclined to oppose the teacher’s authority and to behave 
directly at odds with expectations (e.g., Skinner, Furrer, Marchand, & Kindermann, 2008). 
To the best of our knowledge, the present study is a first step toward extending previous SDT-
research both conceptually and empirically by moving beyond amotivation as the sole reason for non-
engagement. Specifically, the objective was to investigate (a) whether defiance can be identified as a distinct 
type of (lack of) motivation that can be differentiated from the other types as distinguished within SDT (Deci & 
Ryan, 2000) (Aim 1), and (b) whether this construct has surplus value in predicting student-based (i.e., 
engagement, discontentment) and class-based (i.e., teacher-rated engagement and learning) outcomes (Aim 
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2). In addition, we examined whether students with motivational profiles characterized by elevated levels of 
defiance would display reduced engagement and increased feelings of discontentment toward the learning 
material, thereby relying on a person-centered approach analysis (Aim 3).  
 
1.1.  Type of Motivation in Physical Education 
Central to SDT is the formulation of the basic psychological needs for autonomy (i.e., experiencing a 
sense of volitional and psychological freedom), competence (i.e., experiencing personal effectiveness), and 
relatedness (i.e., experiencing closeness and friendship in relations with others). When fulfilled, these needs 
nurture personal growth, well-being and high-quality motivation, while the frustration of these same needs 
engenders a lack of motivation and/or poor-quality motivation (Deci & Ryan, 2000).  
To operationalize students’ type of motivation in SDT, a distinction is made between qualitatively 
different types of motivation that can be situated on a continuum of increasing control versus volition (Deci & 
Ryan, 2000). Autonomous or volitional motivation refers to the enactment of an activity for the excitement, 
enjoyment, and interest inherent to the activity itself (i.e., intrinsic motivation), or for its perceived personal 
value and importance to one’s own life and self-selected goals (i.e., identified regulation). Students who put 
effort in the PE course out of curiosity and personal interest in the activities or because they understand and 
endorse the personal relevance of the course are said to be driven by autonomous motivation. When 
autonomously motivated, students experience a sense of psychological freedom as their behavior is 
represented by an internal perceived locus of causality (deCharms, 1968).  
Controlled motivation, on the other hand, involves engaging in an activity because one feels either 
externally or internally pressured to do so. With controlled motivation, students put effort in the PE course to 
comply with the demands of others, for instance to avoid punishment, to obtain contingently offered rewards, 
or to meet external expectations (i.e., external regulation). However, students can also pressure themselves 
into action, for instance to avoid feelings of guilt, shame or anxiety, or to gain feelings of pride and ego-
enhancement (i.e., introjected regulation). Students who are cooperative during a PE course to get good 
grades or to be seen as a ‘good boy/girl’ constitute examples of external and introjected regulation, 
respectively. In both cases, students feel that they ‘have to’ take part in the activities offered. Because of its 
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pressuring nature, controlled motivation is represented by an external perceived locus of causality (deCharms, 
1968).  
In general, SDT proposes that autonomous motivation will lead to more adaptive functioning than 
controlled motivation. In the context of PE, autonomous motivation has been found to predict a variety of 
desirable cognitive, affective, and behavioral outcomes, such as concentration, positive affect, and a 
preference for challenging tasks (e.g., Ntoumanis, 2005), effort and persistence (e.g., Standage, Duda, & 
Ntoumanis, 2006), vitality (e.g., Mouratidis, Vansteenkiste, Lens, & Sideridis, 2011), and positive physical self-
worth (e.g., Thøgersen-Ntoumani & Ntoumanis, 2006). Notably, these desirable effects also emerged when 
relying on objectively measured outcomes, including objectively assessed levels of physical activity both 
during (e.g., Aelterman et al., 2012; Lonsdale, Sabiston, Raedeke, Ha, & Sum, 2009) and outside PE class 
(e.g., Taylor, Ntoumanis, Standage, & Spray, 2010) and external ratings of engagement (Aelterman et al., 
2012). In contrast, controlled motivation has been found to be associated with less adaptive outcomes, 
including boredom (e.g., Ntoumanis, 2001), negative feelings (e.g., Standage, Duda, & Pensgaard, 2005), 
lower rated engagement (Aelterman et al., 2012) and lower objectively measured achievement (Boiché, 
Sarrazin, Grouzet, Pelletier, & Chanal, 2008), although it was unrelated to objectively recorded physical 
activity (Aelterman et al., 2012).  
Although controlled forms of motivation yield a cost, they do, much like autonomously motivated 
activities, involve a certain goal-directedness and intentionality toward the target activity. In that respect, 
autonomous motivation and controlled motivation stand in contrast with amotivation, which exists when people 
lack intentionality or energy to act; they are discouraged to engage in the activity. Individuals tend to be 
amotivated when they either (a) feel incapable to enact the required behaviors (i.e. lack of perceived 
competence), (b) believe that the enacted behaviors will not yield the desired outcomes, or (c) lack valuation of 
the activity (see Ryan, Lynch, Vansteenkiste, & Deci, 2011). Within SDT, amotivation represents the least self-
determined type of functioning, and is therefore represented by an impersonal perceived locus of causality 
(Deci & Ryan, 2000). Empirical studies have pointed out that amotivation relates negatively to well-being (e.g., 
Mouratidis, Vansteenkiste, Lens, & Sideridis, 2008) and rated engagement (Aelterman et al., 2012) in PE.  
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1.2.  Moving beyond Amotivation: Defiance as a Reason for Non-Engagement  
Although it is reasonable that a sense of discouragement, reflective of students’ amotivation, prevents 
them from engaging in the requested activity, their tendency to non-engagement could be grounded in 
different reasons as well. Specifically, whereas amotivated students typically tend to feel helpless and unable 
to affect their learning process, hence investing minimal energy during PE class (Ntoumanis, Pensgaard, 
Martin, & Pipe, 2004), some students might actually defy the teacher’s rules, tasks, or requests in an 
intentional fashion, which manifests as a blunt rejection of or resistance against the teacher’s authority. Thus, 
although both amotivation and defiance involve an inclination toward non-engagement, they would differ in 
their level of intentionality (see Figure 1 for an overview of similarities and differences). From an SDT-
perspective, an interesting question is whether defiance can be considered as a separate reason for non-
engagement much in the same way as amotivation is depicted as a distinct motivational state that can have 
unique consequences (Ryan & Deci, 2007). To our knowledge, no research to date has specifically addressed 
this issue.  
On average, defiance would arise in a situation where the psychological needs in general and the 
sense of autonomy in particular get actively obstructed. As such, defiant behavior would represent the most 
likely response or coping strategy to deal with experiences of external pressure and need frustration (Deci & 
Ryan, 1985; Skinner & Edge, 2002; Vansteenkiste & Ryan, 2013). Indeed, it seems that students not only can 
be forced into obedience under pressuring circumstances; their tendency to straightforwardly defy the 
pressuring requests and expectations may also arise. Specifically, we reason that the way students cope with 
experiences of (autonomy) need frustration can be variously regulated. That is, students might either (a) rigidly 
comply with the teacher’s requests (i.e. introjected regulation), (b) comply to the extent that the teacher 
persistently monitors and threatens to sanction them (i.e. external regulation), or (c) unreflectively oppose 
against these requests altogether pushed by emotions or impulses to rebel (i.e. defiance). Because defiance is 
generally determined by an external request against which one reacts (Koestner & Losier, 1996) rather than 
being based upon self-endorsed values and choices, it is also represented by an external perceived locus of 
causality (see Figure 1; Deci & Ryan, 1985; Skinner & Edge, 2002; Van Petegem, Vansteenkiste, & Beyers, 
2013). In addition, given the more (re)active nature of defiance (Koestner & Losier, 1996), this construct could 
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alternatively be interpreted as a kind of ‘anti-motivation’ or ‘anti-internalization’ (from Latin anti = ‘against, 
opposite’). 
 
Figure 1. A motivational conceptualization of oppositional defiance in relation to the ‘classic’ SDT-based 
motives 
 
Notably, the construct of defiance relates closely to the notion of psychological reactance (Brehm, 
1966), which is defined as ‘a motivational state that is hypothesized to occur when freedom is eliminated or 
threatened with elimination’ (Brehm & Brehm, 1981, p. 37). Indeed, both are elicited by feelings of pressure 
and involve a tendency to reject authority and to do exactly the opposite of what is requested, which in turn 
alienates oneself from one’s personal preferences (Van Petegem, Soenens, Vansteenkiste, & Beyers, 2013). 
Consequently, defiance can be considered as a motivating force that prompts certain attitudinal and behavioral 
outcomes, particularly efforts to re-establish the threatened freedom or to deal with the experienced need 
frustration.  
 
1.3.  A Person-Centered Approach: Identifying Motivational Profiles 
Many teachers correctly point out that, in practice, students rarely display exclusively one particular 
type of motivation. Instead, many students are driven by multiple reasons (Ryan & Deci, 2007). The adoption 
of a person-centered approach, such as cluster analysis (Gore, 2000), is particularly useful to identify 
homogeneous clusters or subgroups of motivational configurations on the basis of the shared characteristics 
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Over the past few years, several studies have used cluster analysis to examine motivational profiles in 
education in general (Ratelle, Guay, Vallerand, Larose, & Senécal, 2007; Vansteenkiste, Sierens, Soenens, 
Luyckx, & Lens, 2009), and PE in particular (Boiché et al., 2008; Haerens, Kirk, Cardon, De Bourdeaudhuij, & 
Vansteenkiste, 2010; Ntoumanis, 2002; Ullrich-French, & Cox, 2009). These studies vary somewhat with 
respect to the motivational dimensions included, with some of them focusing on all the motivational subtypes 
distinguished in SDT (i.e., external regulation, introjected regulation, identified regulation and intrinsic 
motivation) and others using the broader dimensions of motivation (i.e., autonomous motivation, controlled 
motivation). Also, whereas amotivation was included as additional clustering dimensions in some studies (e.g., 
Haerens et al., 2010; Ntoumanis, 2002; Ratelle et al., 2007), it was left out from other studies (e.g., Boiché et 
al., 2008; Ullrich-French & Cox, 2009; Vansteenkiste et al., 2009). Regardless of the number of clustering 
dimensions included, across these studies it was found that profiles characterized by a more autonomous 
profile displayed the most desirable pattern of outcomes. 
The present study aimed to build on past person-centered work by also including defiance, apart from 
amotivation, as a reason for non-engagement. By doing so, we hope to get a more refined insight in the cluster 
results obtained in previous research. Especially clusters characterized by extremely high amotivation scores, 
or combining high controlled motivation with high amotivation, as observed in Haerens et al. (2010), may get 
refined. For instance, the high controlled motivation-high amotivation group is likely to vacillate between not 
only being discouraged to engage in the requested activity and feeling pressured to obey, but at the same time 
defying the teacher’s requests altogether. Apart from this qualitative refinement, the addition of defiance may 
also lead to the identification of a novel motivational cluster characterized mainly or even uniquely by high 
levels of defiance.  
 
1.4. The Present Study 
The present research addressed the following three aims. First, we aimed at validating the unique 
importance of the understudied concept of defiance. Specifically, we hypothesized that defiance would emerge 
as a separate motivational dimension in factor analyses (i.e. factorial validity) apart from the ‘classic’ SDT-
based types of motivation. The second aim was to examine the predictive validity of defiance by investigating 
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its surplus value in predicting students’ outcomes, such as engagement and feelings of discontentment vis-à-
vis the learning material. While most past studies conducted in PE (see Aelterman et al., 2012; Boiché et al., 
2008 for exceptions) used self-reported measures to assess students’ outcomes (Van den Berghe, 
Vansteenkiste, Cardon, Kirk, & Haerens, 2012), we chose to complement students’ self-reports with teacher-
reported measures. Specifically, whereas some of the outcomes were rated either by students (i.e., 
discontentment) or by teachers (i.e., learning), the outcome of engagement was rated by both students and 
teachers. Teacher ratings were at the class level rather than at the student level, which allowed us to examine 
the predictive value of motivation and defiance at the level of the class level as a whole too. Furthermore, 
whereas prior studies mainly focused on motivation toward the subject of PE more generally (i.e. domain-
specific), research assessing motivation at the situational level (i.e. with respect to a specific course or lesson) 
is scarce (e.g., Aelterman et al., 2012), especially when relying on cluster analysis. The present study 
assessed motivation, defiance, and student outcomes with reference to one specific class (i.e., the situational 
level) so as to guarantee that all variables would be assessed at the same level of generality (see Vallerand, 
1997). Based on the literature, we expected autonomous motivation to be associated with the most adaptive 
pattern of outcomes (e.g., Aelterman et al., 2012; Ntoumanis, 2005; Standage et al., 2006), whereas controlled 
motivation and amotivation were expected to relate to a more maladaptive pattern (e.g., Aelterman et al., 
2012; Ntoumanis, 2001). Further, we expected students displaying more defiance to report less engagement 
and more discontentment toward the learning material. Similarly, classes characterized by elevated levels of 
defiance would be rated as being less engaged by their teacher and as having learned less during the past PE 
class. These associations with undesirable outcomes were expected to emerge above and beyond the 
detrimental associations of controlled motivation and amotivation.  
Finally, the third aim was to map out distinct subgroups of motivational configurations based on a 
cluster analysis (Gore, 2000). In line with previous studies in the PE context (e.g., Haerens et al, 2010), we 
expected that at least five different motivational profiles would appear: an autonomous group, a combined 
autonomous-controlled group, a lowly motivated group, a combined controlled-amotivated group and an 
amotivated group. The addition of defiance would possibly lead us to retain a sixth group, for instance, one 
characterized mainly or even uniquely by defiance. Apart from this quantitative extension, the addition of 
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defiance may also help to refine already established clusters. Finally, to examine the external validity of the 
obtained cluster solution, we compared the retained groups with respect to the student outcomes of 
engagement and discontentment. Consistent with our hypotheses for the dimensional analyses, we expected 
students with profiles characterized by the presence of defiance to report less engagement and more 
discontentment compared to clusters where defiance is relatively more absent.  
 
2. Method 
2.1.  Participants and procedure 
Participants were 519 students (44% boys) in 9th through 12th grade from 30 classes out of 11 different 
secondary schools throughout Flanders (Belgium). The age of the students ranged from 13 to 20 with a mean 
age of 15.76 years (SD = 1.15). In terms of education, 296 students (57%) were enrolled in an academic track, 
178 students (34%) in a technical track and 45 students (9%) in a vocational track. Although every class was 
led by a different teacher, teacher data are based on 28 PE teachers (54% male), as two teachers did not 
return the questionnaires. Teachers were on average 40.68 years old (SD = 10.35, range = 25-56), and had 
an average of 17.96 years of teaching experience (SD = 10.80, range = 2-37). All participating teachers were 
full-time certified PE teachers, from whom 68% obtained a master degree in movement and sport sciences at 
university including an academic master degree in teacher education, whereas 32% had received a teacher 
education program at college level. Class sizes ranged from 7 to 27 students per class (M = 19 ± 4). The topic 
of the PE course was determined by the PE teacher and was categorized for the purpose of our analysis as 
dealing with either interactive games (e.g., basketball, volleyball, soccer, badminton, table tennis; 71%) or 
individual sports (e.g., athletics, gymnastics, dance; 29%). Teachers gave informed consent for their 
participation in the study. Passive consent was obtained from the students’ parents. Participation was 
voluntary and anonymity was guaranteed. Both students and teachers were asked to fill out a set of 
questionnaires at the end of the PE course about their experiences toward the past PE class. The study 
protocol was approved by the Ethical Committee of Ghent University.  
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2.2.  Measures 
Unless mentioned otherwise, participants responded to the items on a 5-point Likert scale ranging 
from 1 (not at all true for me) to 5 (very true for me). Total scores for each scale were computed by averaging 
across the items. 
Motivation. Students’ motivation toward the past PE course was assessed by means of the validated 
Behavioral Regulations in Physical Education Questionnaire (BRPEQ; Aelterman et al., 2012). We used the 
stem ‘I put effort in this past PE class because…’ which was followed by items reflecting autonomous 
motivation (8 items; e.g. ‘because I enjoyed this PE class’, ‘because I found this PE class personally 
meaningful’), controlled motivation (8 items; ‘because I had to prove myself’, ‘because otherwise I got 
criticized’), and amotivation (4 items; e.g. ‘I didn’t see why this PE class is part of the curriculum’). Internal 
consistencies were satisfactory with Cronbach’s alphas of .92, .81, and .81 for these three scales, 
respectively.  
Defiance. Students’ defiance was measured using a recently developed and validated scale 
(Vansteenkiste, et al., 2013; Van Petegem et al., 2013), which was adjusted to the PE context. This scale 
assessed students’ tendencies to directly reject the PE teacher’s authority by means of the following 4 items 
using the stem ‘During the past PE class…’: ‘I had the tendency to do exactly the opposite of what the teacher 
expected me to do’, ‘I sometimes thought about completely ignoring what the teacher asked me to do’, ‘I had 
the tendency to rebel against the teacher’s requests’, and ‘I didn’t care about what the teacher asked me to 
do’. The scale had good reliability (α = .88).  
Engagement. A valid and frequently used 5-item scale (Aelterman et al., 2012; Reeve, Jang, Carrell, 
Jeon, & Barch, 2004) was administered to assess the extent to which students paid attention during the 
course, put effort in the activities, asked questions about the exercises, persisted during challenging tasks and 
enjoyed the course. Items were rated on a 4-point scale ranging from 0 (never) to 3 (always) and the scale 
was internally consistent (α = .72). 
Discontentment. Two items tapped into the extent to which feelings of discontentment vis-à-vis the 
learning material: ‘I felt that what we did in PE class today was stupid’ and ‘I thought that the things the teacher 
asked me to do were ridiculous’ and were found internally consistent (α = .70). 
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Collective defiance. To obtain a single class-based score for the level of defiance of the class as a 
whole, teachers reported on a similar set of 4 items as the students did (Vansteenkiste et al., 2013). 
Cronbach’s alpha reliability coefficient for this scale was .83. 
Collective engagement. To obtain a single class-based score for engagement of the class as a 
whole, teachers responded to the same set of 5 engagement items presented to the students (Aelterman et 
al., 2012; Reeve et al., 2004), which were found internally consistent (α = .80). 
Collective learning. Teachers were asked to report on students’ learning during the past PE class by 
means of one single item. On a scale from -5 (less than I had hoped) over 0 (just as I had hoped) to +5 (more 
than I had hoped), teachers indicated to what extent the class as a whole had achieved during the past PE 
class in terms of the objectives of that specific PE course. This specific kind of Likert scale has the advantage 
to examine the extent of learning in the absolute sense, with zero representing the midpoint and negative and 
positive scores representing, respectively, positive and negative deviations from the hoped for level of 
learning.  
 
2.3. Plan of Analyses 
All data were subjected to preliminary descriptive analyses using IBM SPSS Statistics 19.0. In 
addition, Pearson’s bivariate correlations were computed to examine the relationships between the student- 
and class-based study variables. 
Aim 1: Factor analysis and convergent validity. An exploratory factor analysis (EFA) relying on a 
maximum likelihood extraction with Promax rotation and Kaiser Normalization was conducted to uncover the 
underlying structure of the motivation and defiance items. Further, convergent validity between student-
reported defiance and teacher-reported collective defiance was evaluated by means of a single-level 
regression analysis in MLwiN 2.25 (Rasbash, Steele, Browne, & Goldstein, 2009). In this analysis, the 
association between the collective defiance score (as reported by the teacher) and an aggregated score per 
class obtained on the basis of student-reported defiance scores (i.e. average class defiance) was examined.  
Aim 2: Dimensional approach. Because of the hierarchical structure of the data, we relied on 
multilevel regression analyses to examine the relation between motivation, defiance, and student outcomes 
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(i.e. engagement and discontentment) both at the between-student level and at the between-class level. In our 
data, 519 students were nested within a smaller number of 30 classes (or teachers) being nested within 11 
schools. Because it is ideal to have 30 units at each level (Hox, 2010) and because a three-level model did not 
yield a better fit than a two-level model for both engagement, χ2(1) = .00, p = 1.00, and discontentment, χ2(1) = 
.00, p = 1.00, the data were conceptualized as a two-level model with students at Level 1 and classes (or 
teachers) at Level 2. Student gender and age were included as covariates at Level 1 and educational track 
and topic of the PE class were included at Level 2. All quantitative explanatory variables were grand mean 
centered before they were entered into the predictor models. 
In a first step of the analyses, a baseline variance components model (Rasbash et al., 2009) or 
intercept-only model (Hox, 2010) was used to evaluate how much of the variation in engagement and 
discontentment was situated at the student- versus class-level by calculating interclass correlation coefficients 
(ICCs). Because of the nature of the (teacher-rated) class-based outcomes (i.e., collective engagement and 
collective learning), these variables were included in a separate series of analyses in which regression 
analyses were conducted automatically at the second level and only Level 2 background variables (i.e. 
educational track and PE class topic) were included as covariates. For both series of analyses, the intercept-
only model served as a baseline (i.e. null model) to compare subsequent more complex models with.  
Next, with respect to student outcomes, students’ individual motivation variables were included 
simultaneously as predictors in a first model (Model 1a) after controlling for four covariates (i.e. student 
gender, age, educational track, and PE class topic). In a final step, students’ individual defiance was entered 
as an additional predictor of each of the outcomes (Model 2a). Similarly, with respect to class-based 
outcomes, class motivation and defiance variables were included as predictors in Models 1b and Models 2b, 
respectively, after controlling for the educational track and the PE class topic. To do so, four class-level 
variables were constructed by calculating aggregated scores for autonomous motivation, controlled motivation, 
amotivation, and defiance on the basis of individual ratings provided by students belonging to the same class.  
Aim 3: Person-centered approach. Similar to previous studies (Haerens et al., 2010; Vansteenkiste 
et al., 2009), a two-step procedure using hierarchical and non-hierarchical clustering methods (Gore, 2000) 
was followed to generate motivational profiles. To reduce the impact of univariate and multivariate outliers, 
Defiance as a Motivating Force   !
!96
individuals with values of more than 3 SD above or below the mean or having high Mahalanobis distance 
values (Garson, 1998) were removed from the analyses. First, Ward’s method was used to conduct a 
hierarchical cluster analysis based on squared Euclidian distances as to identify initial cluster centers. We 
considered five-, six-, and seven cluster solutions and inspected the percentage of explained variance in the 
motivational dimensions and in each cluster solution. This variance should be at least 50% for each of these 
dimensions (Milligan & Cooper, 1985). In a second step, these extracted cluster solutions were used as non-
random starting points in an iterative, non-hierarchical k-means clustering procedure with an a priori 
determined number of clusters. To examine the stability of the cluster solutions, a double-split cross-validation 
method was used (Breckenridge, 2000) by randomly splitting the sample into halves and applying the two-step 
procedure (Ward and k-means) to each subsample. The participants in each half of the sample were assigned 
to new clusters on the basis of their Euclidean distances to the cluster centers of the other half of the sample. 
The two solutions were then compared for agreement with the original clusters by means of Cohen’s kappa 
(κ). The two resulting kappa’s were averaged. An average agreement value of at least 0.60 was considered 
acceptable (Asendorpf, Borkenau, Ostendorf, & van Aken, 2001), and the most stable and replicable solution 
was retained for further analyses. 
To explore the external validity of the retained cluster solution, we investigated whether the retained 
motivational profiles yielded different scores on students’ engagement and discontentment toward the learning 
material. To this, we performed multilevel regression analyses by adding cluster membership as a predictor in 
separate models for each of the outcomes.  For cluster comparison in terms of means and standardized 
scores, the regression equations were repeated several times for each outcome by changing the reference 
category to obtain coefficients for each of the clusters.  
 
3. Results 
3.1.  Aim 1: Factor Analysis and Convergent Validity 
Exploratory factor analysis. An examination of the Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy suggested that the sample was factorable (KMO = .90), and Bartlett’s test of sphericity was 
significant (χ2(276) = 5430.52, p < .001). The diagonals of the anti-image correlation matrix were all > .81, 
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which is well above the limit of .50 (Field, 2009), supporting the inclusion of each of the 24 items in the factor 
analysis. The scree plot supported a four-factor solution with a drop between the fourth and fifth factor (from 
1.17 to .84). The four retained factors explained 53.9% of the variance in motivational dimensions (see Table 
1). The defining factor loadings after Promax rotation were all above .42 and the communality coefficients 
ranged between .32 and .75. In agreement with Aelterman et al. (2012), three factors could be interpreted as 
representing autonomous motivation, controlled motivation and amotivation, respectively. A fourth factor 
consisted of four items tapping into defiance, all loading exclusively on this factor. 
Convergent validity. Average class defiance and collective (teacher-rated) defiance were found to be 
positively associated, β = .47, (χ2 = 118.28, df = 1, p < .001), testifying to the convergent validity of the 
assessment of defiance.  
Correlational analyses. The means and standard deviations of the student- and class-level study 
variables, as well as the correlation coefficients among these variables, are presented in Table 2. At the 
student-level, defiance was negatively associated with autonomous motivation toward the PE class and to 
engagement, and positively associated with controlled motivation, amotivation, and discontentment vis-à-vis 
the learning material. At the class-level, average class defiance related negatively to average autonomous 
class motivation and teacher rated outcomes, that is, collective engagement and collective learning. Further, 
average class defiance was positively associated with average class amotivation, and unrelated to average 
controlled class motivation.  
 
3.2.  Aim 2: Dimensional Approach 
Student outcomes. First, in a fully unconditional two-level null model, interclass correlation 
coefficients (ICCs) were estimated, indicating that there was significant between-class level variance in 
engagement and discontentment with ICCs of 11% (χ2 = 6.56, df = 1, p = .01), and 13% (χ2 = 7.34, df = 1, p = 
.007), respectively. Second, as can be noticed in Table 3 (Models 1a), the inclusion of students’ individual 
scores for autonomous motivation, controlled motivation and amotivation produced a significantly ameliorated 
model for both outcomes (engagement, χ2 = 306.82, df = 8, p < .001; discontentment, χ2 = 271.38, df = 8, p < 
.001).
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Table 1 
Factor Loadings of Pattern Matrix and Structure Matrix of Motivation and Defiance Rotated to the Promax Criterion 
Note. Factor pattern coefficients and factor structure coefficients are both presented (factor pattern/factor structure). Factor pattern coefficients greater than .30 are indicated in bold. h2 = communality 
coefficient. 
 




Defiance Amotivation  
I put effort in this PE class because… M ± SD     h2 
I found this PE class a pleasurable activity 3.63 ± 1.10 .96/ .85 -.14/-.02 .16/-.45 -.00/-.20 .74 
I enjoyed this PE class 3.61 ± 1.10 .87/ .81 -.15/-.05 .06/-.49 .04/-.16 .68 
this PE class was fun 3.73 ± 1.15 .84/ .80 -.10/.08 .05/-.46 -.01/-.21 .65 
I got pleasure and satisfaction from participating in this PE class 3.47 ± 1.18 .83/ .80 .01/ -.02 .06/ -.57 -.05/ -.18 .65 
I found this PE class personally meaningful 3.25 ± 1.17 .67/ .78 .05/ .08 -.17/ -.57 -.01/ -.18 .62 
I fully recognized the usefulness of this PE class 3.11 ± 1.22 .65/ .75 .13/ .16 -.13/ -.50 -.02/ -.17 .57 
I valued the benefits of this PE class 3.28 ± 1.22 .59/ .68 .17/ .20 -.14/ -.45 .07/ -.07 .49 
this PE class was personally important to me 3.28 ± 1.28 .52/ .66 .17/ .18 -.21/ -.49 .02/ -.11 .48 
others would appreciate me less 1.55 ± 0.87 -.12/ .45 .74/ .45 -.07/ -.19 .05/ -.02 .53 
I would feel guilty if I didn’t 1.77 ± 1.09 -.01/ -.02 .73/ .72 -.10/ .06 .00/ .18 .51 
I would feel like a failure if I didn’t 1.54 ± 0.91 .06/ .12 .67/ .71 .01/ .06 -.07/ .10 .45 
I otherwise got criticized 1.88 ± 1.08 -.06/ .13 .61/ .66 .06/ .09 -.07/ .03 .38 
I felt the pressure of others to participate in this PE class 1.53 ± 0.85 -.07/ -.03 .56/ .61 .17/ .20 .05/ .06 .41 
I had to prove myself 2.08 ± 1.17 .19/ -.13 .54/ .60 .05/ .34 -.01/ .20 .35 
it was the only way to please others 1.36 ± 0.84 .03/ .21 .50/ .57 .18/ .04 .02/ .05 .32 
it was the only way to be proud of myself 2.36 ± 1.27 .39/ -.04 .42/ .54 -.04/ .27 .01/ .13 .37 
I didn’t see the point of this PE class 1.85 ± 1.05 -.07/ -.52 .01/ .16 -.01/ .17 .74/ .79 .62 
I didn’t see why I should have bothered participating in this PE class 1.90 ± 1.13 -.05/ -.47 .04/ .17 -.03/ .14 .70/ .74 .55 
I thought this PE class was actually a waste of time 1.80 ± 1.03 -.10/ -.50 .07/ .19 .05/ .22 .64/ .72 .54 
I didn’t see why this PE class is part of the curriculum 1.76 ± 0.98 -.13/ -.36 .26/ .34 .02/ .18 .42/ .55 .37 
During the past PE class…       
I had the tendency to rebel against the teacher’s requests  1.77 ± 1.02 -.06/ -.20 -.01/ .11 .87/ .86 -.08/ .14 .75 
I sometimes thought about completely ignoring what the teacher asked me to do 1.90 ± 1.04 .02/ -.18 -.03/ .11 .83/ .83 .04/ .20 .69 
I had the tendency to do exactly the opposite of what the teacher expected me to do 1.87 ± 1.04 .09/ -.13 -.00/ .15 .80/ .79 .08/ .19 .63 
I didn’t care about what the teacher asked me to do: I’d rather done my own thing 1.88 ± 1.07 -.04/ -.18 .01/ .13 .76/ .77 -.03/ .16 .59 
Initial Eigenvalues  6.78 4.10 2.62 1.17  
% of variance  28.2% 17.1% 10.9% 4.9%  
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With respect to engagement, individual autonomous motivation and controlled motivation were found 
to be, respectively, positively and negatively related, whereas no relationships with amotivation were found. 
The random part of the model reveals that individual motivation accounts for 35% of the between-student 
variance in engagement. With respect to feelings of discontentment, individual autonomous motivation, 
controlled motivation and amotivation were, respectively, negatively related, unrelated, and positively related. 
The random part of the model indicates that 19% of the between-student variance in discontentment is 
accounted for by individual motivation. In a final step (see Models 2a in Table 3), the inclusion of individual 
defiance significantly ameliorated the fit of the models for both outcomes (engagement, χ2 = 24.56, df = 1, p < 
.001; discontentment, χ2 = 85.47, df = 1, p < .001), accounting for 4% and 16% for the between-student 
variance in engagement and discontentment, respectively. The results of Models 2a show that individual 
defiance was significantly negatively related to engagement, and positively related to discontentment.  
Class-based outcomes. First, as displayed in Table 4, the inclusion of average autonomous class 
motivation, average controlled class motivation and average class amotivation, controlled for educational track 
and PE class topic (Models 1b), produced a significant ameliorated model for both collective engagement (χ2 = 
102.53, df = 6, p < .001) and collective learning (χ2 = 176.57, df = 6, p < .001). With respect to collective 
engagement, average autonomous class motivation related positively, average controlled class motivation 
related negatively, and average class amotivation was unrelated. As for collective learning, a similar pattern 
was found with average autonomous class motivation relating positively, average controlled class motivation 
relating negatively, and average class amotivation being unrelated. 
The random part of the models reveals that average class motivation accounts for 16% and 21% of 
the between-class variance in collective engagement and collective learning, respectively. In a second step, 
the inclusion of average class defiance (see Models 2b in Table 4) significantly ameliorated the fit of the 
models for both outcomes (collective engagement, χ2 = 30.62, df = 1, p < .001; collective learning, χ2 = 44.13, 
df = 1, p < .001), accounting for 6% and 9% of the between-class variance in collective engagement and 
collective learning, respectively. 
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Table 2 





















Note. N = 519 students, N = 28 PE teachers. *p <.05; **p < .01; ***p < .001. 
Student variables M SD Min Max 1 2 3 4 5 
1. Individual autonomous motivation 3.40 .97 1.00 5.00 -     
2. Individual controlled motivation 1.75 .68 1.00 5.00 .18** -    
3. Individual amotivation 1.82 .84 1.00 5.00 -.50** .25** -   
4. Individual defiance 1.85 .89 1.00 5.00 -.19** .10* .21** -  
5. Engagement 1.95 .60 .00 3.00 .59** .01 -.38** -.25** - 
6. Discontentment toward learning material 1.96 1.01 1.00 5.00 -.43** .08 .43** .49** -.35** 
Class-based variables M SD Min Max 1 2 3 4 5 
1. Average autonomous class motivation 3.40 .48 1.00 5.00 -     
2. Average controlled class motivation 1.76 .19 1.00 5.00 .32** -    
3. Average class amotivation 1.82 .30 1.00 5.00 -.62** -.03 -   
4. Average class defiance 1.87 .35 1.00 5.00 -.53** -.06 .36** -  
6. Collective engagement 1.98 .56 1.00 5.00 .37** .08 -.15** -.38** - 
7. Collective learning .98 2.36 -5.00 5.00 .37** .07 -.17** -.42** .57** 
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Table 3 
Summary of the Model Estimates for the Two-Level Analyses of Student Outcomes 
Note. *p <.05; **p < .01; ***p < .001. a 0 = male, 1 = female; reference category = male; b 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track; 
c 0 = interactive games (e.g., basketball, volleyball, soccer, badminton, table tennis), 1 = individual sports (e.g., athletics, gymnastics, dance); reference category = interactive games.  
  Engagement  Discontentment 
Parameter  Model 1a  Model 2a  Model 1a  Model 2a 
FIXED PART  B (S.E.)  β  B (S.E.)  β  B (S.E.)  β  B (S.E.)  β 
Intercept  1.93 (.06)    1.95 (.05)    2.13 (.10)    2.03 (.09)   
Student gendera  -.04 (.05)  -.07  -.07 (.05)  -.12  -.21 (.10)*  -.21  -.07 (.09)  -.07 
Student age  -.03 (.02)  -.05  -.03 (.02)  -.05  .01 (.04)  .01  .02 (.04)  .02 
Technical trackb  .09 (.06)  .15  .08 (.06)  .13  -.09 (.12)  -.09  -.08 (.09)  -.08 
Vocational track  .22 (.09)*  .37  .20 (.08)*  .33  -.21 (.17)  -.21  -.13 (.14)  -.13 
Individual sportsc  .03 (.06)  .05  .04 (.06)  .07  .05 (.12)  .05  .05 (.09)  .05 
Individual autonomous motivation  .38 (.03)***  .61  .37 (.03)***  .60  -.34 (.06)***  -.33  -.29 (.06)***  -.28 
Individual controlled motivation  -.07 (.04)*  -.08  -.07 (.04)*  -.08  .10 (.07)  .07  .07 (.06)  .05 
Individual amotivation  -.00 (.04)  .00  -.00 (.04)  .00  .28 (.07)***  .23  .22 (.06)***  .18 
Individual defiance      -.11 (.03)***  -.16      .43 (.04)***  .38 
RANDOM PART intercept only model  σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)   
Class level variance  .04 (.02)    .04 (.02)    .13 (.05)    .13 (.05)   
Student level variance  .31 (.02)    .31 (.02)    .89 (.06)    .89 (.06)   
RANDOM PART multiple predictor model  σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)   
Class level variance  .01 (.01)    .00 (.00)    .03 (.02)    .01 (.01)   
Student level variance  .20 (.01)    .21 (.01)    .72 (.05)    .60 (.04)   
Test of significance                  
Reference model  869.95    563.13    1388.84    1117.46   
Deviance test model (-2LL)  563.13    538.56    1117.46    1031.99   
Χ
2 (df)  306.82***    24.56***    271.38***    85.47***   
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The results of Models 2b show that classes that are more defiant as a whole do not only display lower 
engagement levels, but also tend to have learned less than hoped for during the PE course as reported by the 
teacher.2  
 
3.3. Aim 3: Person-Centered Approach 
Cluster analysis.  Prior to running the cluster analysis, scores on autonomous motivation, controlled 
motivation, amotivation and defiance were standardized. To reduce their impact on the results, we removed 14 
univariate and 3 multivariate outliers. In addition, as defiance data were missing for 17 students, these 
students were not included in the cluster analysis, resulting in a total sample of 485 students. Six clusters were 
retained by means of Ward’s hierarchical cluster analysis. These clusters explained, respectively, 50%, 54%, 
60%, and 67% of the variance in autonomous motivation, controlled motivation, amotivation and defiance, 
thereby surpassing the threshold of 50%. A five-cluster solution explained only 33% of the variance in 
autonomous motivation, and a seven-cluster solution appeared less interpretable and less parsimonious. In 
the second step, the cluster centers for the six-cluster solution (see Figure 2) were used as non-random 
starting points for a non-hierarchical iterative k-means clustering procedure. Both the standardized and 
absolute scores for autonomous motivation, controlled motivation, amotivation and defiance are reported in 
Table 5. The labels of the six clusters were given based on the z-scores, which reflect relative differences 
between individuals in the sample. 
Specifically, the clusters represented (a) a combined controlled-amotivated-defiant group (n = 61, 
12.58%), (b) a pronounced amotivated group (n = 69, 14.23%), (c) a defiant group (n = 77, 15.88%), 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Unexpectedly, whereas average class amotivation was found to be unrelated to collective engagement in 
Model 1, a significant positive association was found in Model 2. However, supplementary analyses indicated 
that average class amotivation was significantly negatively related to collective engagement when it was 
entered as the only motivational predictor into the model, β = -.24, (χ2 = 19.00, df = 1, p < .001). Further, when 
including average controlled class motivation in the model, the association of average class amotivation with 
collective engagement was still negative, β = -.25, (χ2 = 19.34, df = 1, p < .001). These findings suggest that 
the inclusion of average autonomous class motivation in particular together with the other motivational 
predictors (i.e. average controlled class motivation and average class amotivation) resulted in a statistical 
artifact due to multicollinearity. 
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Table 4 
Summary of the Model Estimates for the Single-Level Analyses of Class-based Outcomes 
Note. *p <.05; **p < .01; ***p < .001. a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track; b 0 = interactive games (e.g., basketball, volleyball, 
soccer, badminton, table tennis), 1 = individual sports (e.g., athletics, gymnastics, dance); reference category = interactive games.  
  Collective engagement Collective learning 
Parameter  Model 1b  Model 2b  Model 1b  Model 2b 
FIXED PART  B (S.E.)  β  B (S.E.)  β  B (S.E.)  β  B (S.E.)  β 
Intercept  1.92 (.04)    1.92 (.04)    1.07 (.18)    1.04 (.17)   
Technical tracka  .08 (.06)  .14  .12 (.06)*  .21  -.72 (.24)**  -.31  -.40 (.24)  -.17 
Vocational track  .26 (.09)**  .46  .18 (.08)*  .32  .48 (.35)  .20  .09 (.34)  .04 
Individual sportsb  .06 (.07)  .11  .03 (.07)  .05  .55 (.28)*  .23  .52 (.27)  .22 
Average class autonomous motivation  .61 (.08)***  .52  .45 (.08)***  .39  2.74 (.31)***  .56  2.02 (.31)***  .41 
Average class controlled motivation  -.31 (.15)*  -.11  -.29 (.14)*  -.10  -1.22 (.62)*  -.10  -1.34 (.59)*  -.11 
Average class amotivation  .20 (.13)  .11  .25 (.12)*  .13  .48 (.52)  .06  .74 (.49)  .09 
Average class defiance      -.46 (.08)***  -.29      -2.33 (.34)***  -.35 
RANDOM PART intercept only model  σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)  
Class level variance  .31 (.02)    .31 (.02)    5.54 (.36)    5.54 (.36)  
RANDOM PART multiple predictor model  σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)  
Class level variance  .27 (.02)    .25 (.02)    4.59 (.30)    4.07 (.27)  
Test of significance                 
Reference model  805.90    712.92    2147.66    1971.10  
Deviance test model (-2LL)  703.37    680.14    1971.10    1926.97  
Χ
2 (df)  102.53***    32.78***    176.57***    44.13***  
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(d) a lowly motivated-lowly defiant group (
motivated group (n = 83, 17.11%), and (f) an aut
validation procedure across random splits of the sample resulted in a kappa value of .66, providing acceptable 
evidence for the stability and replicability of the six
Relations between cluster membership and outcomes. 
means of multilevel regression analyses as presented in Table 5. As for engagement, students in the 
autonomously motivated group displayed the most adaptive motivational profile as they r
engagement levels during PE class, whereas students in the combined controlled
and the amotivated group, both groups scoring relatively high on amotivation, reported the lowest engagement 
levels. As for discontentment vis-à-vis the learning material, the autonomously motivated group also displayed 
the most optimal pattern, however, differences among groups were slightly different. The controlled
amotivated-defiant group clearly reported the highest levels of disc
and the defiant group did not significantly differ from each other. 













n = 100, 20.62%), (e) a combined autonomously
onomously motivated group (n = 95, 19.58%).
-cluster solution.  
Pairwise comparisons conducted by 
-amotivated
ontentment, whereas the amotivated group 
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4. Discussion 
Up until now, within Self-Determination Theory (SDT; Deci & Ryan, 1985; 2000), tendencies toward 
non-engagement have almost exclusively been studied through the notion of amotivation. The present study 
aimed at contributing to this research area both conceptually and empirically by introducing the notion of 
defiance in the context of compulsory PE classes at secondary school, thereby relying on a dimensional and 
person-centered approach. 
 
4.1.  Defiance as a Distinct Motivating Force in Physical Education 
According to SDT, amotivation or general discouragement may explain why students can tend to put 
less effort in activities during a PE courses. In the present study, we extended SDT’s consideration of the ‘why 
not’ of behavior by moving beyond the concept of amotivation. We reasoned that students might be inclined to 
reject the teacher’s requests and even to do exactly the opposite of what is requested. Specifically, we 
hypothesized to represent defiance as a separate reason for an inclination toward non-engagement.  
Exploratory factor analysis provided support for the factorial validity of defiance. It showed up as a 
fourth factor in addition to amotivation, controlled motivation and autonomous motivation, thereby explaining a 
considerable amount of variance in course-specific motivation toward PE. These findings suggest that 
defiance represents a distinct motivational dimension that is clearly differentiated from the ‘classic’ SDT-based 
types of motivation. In addition, defiance correlated in meaningful ways with the other retained factors. For 
instance, defiance and amotivation – two categories involving an inclination toward non-engagement – were 
positively correlated. Further, defiance and controlled motivation were slightly positively correlated, which is to 
expect given that they both are said to arise when external pressure is experienced. 
Finally, defiance and autonomous motivation were negatively correlated, as defiance represents the 
tendency to rebel against requests, constituting anti-internalization, while autonomous motivation is associated 
with a willing engagement in the learning activity because one has fully endorsed (i.e., internalized) its 
personal value.The present study further evaluated the convergent validity of the assessment of defiance.
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Table 5 
Mean Scores and Cluster Comparisons for the Six Clusters (N = 485) 
Note. Values in parentheses are standard errors. A cluster mean is significantly different from another mean if they have different superscripts. Differences between the six clusters 
were tested by repeating the equations several times and changing the reference category. As such, coefficients for each cluster were obtained, which enabled pairwise comparisons.  
Variable Cluster      






















lowly defiant group 
 
 
N = 100 
(20.6%) 





N = 83 
(17.1%) 





N = 95 
(19.6%) 
Cluster dimensions (z-scores)       
Autonomous motivation -.72 (.08)a -.99 (.07)c .09 (.07)b -.17 (.06)d .37 (.07)e 1.12 (.07)f 
Controlled motivation .75 (.08)c -.52 (.07)ab -.33 (.07)a -.57 (.06)b 1.33 (.07)d -.35 (.06)a 
Amotivation 1.28 (.07)d 1.09 (.07)d -.39 (.06)a -.44 (.06)a -.02 (.06)b -.84 (.06)c 
Defiance 1.07 (.07)c -.33 (.06)b 1.16 (.06)c -.71 (.05)a -.21 (.06)b -.72 (.06)a 
Cluster dimensions (raw scores)       
Autonomous motivation 2.71 (.08)b 2.45 (.07)a 3.49 (.07)d 3.24 (.06)c 3.76 (.07)e 4.48 (.06)f 
Controlled motivation 2.27 (.05)d 1.40 (.05)ab 1.53 (.05)ac 1.37 (.04)ab 2.65 (.05)e 1.52 (.04)ac 
Amotivation 2.89 (.06)c 2.73 (.06)c 1.49 (.05)d 1.45 (.05)b 1.81 (.05)b 1.12 (.05)a 
Defiance 2.83 (.06)c 1.57 (.06)b 2.91 (.06)c 1.23 (.05)a 1.67 (.05)b 1.21 (.05)a 
Student outcomes       
Engagement 1.54 (.07)a 1.59 (.06)a 1.92 (.06)b 2.01 (.06)b 2.05 (.06)b 2.42 (.06)c 
Discontentment toward learning material 2.98 (.11)e 2.44 (.10)d 2.34 (.09)d 1.51 (.08)b 1.79 (.09)c 1.20 (.09)a 
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Teacher-rated collective defiance was found to converge with students’ self-reported defiance (i.e. 
average class oppositional defiance), indicating that when classes as a whole experience a tendency to 
oppose against the teacher’s requests, teachers notice these tendencies. 
 
4.2.  Correlates of Defiance at the Student- and Class-Level 
Consistent with past work (Aelterman et al., 2012; Boiché et al., 2008; Ntoumanis, 2001; 2005; 
Standage et al., 2005; 2006) and our predictions, autonomous motivation related to the most adaptive pattern 
of outcomes, whereas controlled motivation related to a more maladaptive pattern of outcomes at both the 
student- and the class-level. Specifically, when autonomously motivated, students displayed more 
engagement and experienced less discontentment vis-à-vis the learning material, and classes characterized 
by elevated levels of autonomous motivation were rated to be more engaged and more likely to achieve the 
predefined objectives according to the teacher. In contrast, when controlled motivated, both students and the 
PE teacher reported reduced levels of engagement, and teachers rated the students to have learned less than 
they had hoped for. Yet, controlled motivation was found to be unrelated to students’ discontentment. It 
seems, at least from these dimensional analyses, that when students feel pressured into the requested 
activities, they comply with the teacher’s requests, albeit in a less engaged fashion, and they don’t express a 
negative opinion about the content of the lesson.  
As for amotivation, there was no significant association with engagement at both the student- and 
class-level. This was unexpected, given that SDT as well as other research, which made use of external 
ratings of engagement (e.g., Aelterman et al., 2012), found amotivation to be related to reduced levels of 
engagement. These findings point to the relevance of obtaining information from multiple sources, as there 
might be a difference between students’ actual engagement, what they report themselves and how their 
teacher views them. In addition to being unrelated to collective engagement, a non-significant association was 
obtained between average class amotivation and collective learning. Seemingly, the presence of amotivation 
is not that detrimental for teacher-reported outcomes, as one would expect. Possibly, from the teachers’ 
perspective students high in amotivation, as they are helpless, aloof, and disinterested, may at least not cause 
overt troubles and upheaval in the class. Teachers may only rate students as really non-engaged when 
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students act more directly in an antagonistic and disturbing fashion, as is more likely to be the case with 
students high on defiance. However, amotivation was found to relate positively to discontentment, further 
suggesting that although amotivated students experienced discontentment, these feelings were not reflected in 
reduced teacher-rated engagement and learning during the course.  
A more central focus of the present research concerned the unique predictive value of defiance. In 
accordance with our predictions, defiance was associated the least adaptive pattern of outcomes, as reflected 
in reduced levels of engagement, high discontentment and poor teacher-rated learning. Importantly, these 
correlates emerged above and beyond those for other motivational dimensions and defiance accounted for 
unique variance at both the between-student and between-class level, hence providing evidence for its unique 
predictive value in the PE context. 
 
4.3.  Motivational Profiles and Outcomes 
Complementary to the dimensional analyses, a person-centered approach was adopted to explore 
how combinations of situational motivation toward PE class participation naturally co-occurred. A stable and 
replicable six-cluster solution was obtained, with two of the six clusters representing clearly motivated groups 
of students (i.e. an autonomously motivated group and an autonomously-controlled motivated group), and four 
clusters representing (far) less motivated groups (i.e. a lowly motivated-lowly defiant group, a defiant group, an 
amotivated group, and a controlled-amotivated-defiant group). These motivational configurations had 
differential associations with all of the outcomes.  
Corroborating past research (e.g., Boiché et al., 2008; Vansteenkiste et al., 2009; Haerens et al., 
2010) and the present dimensional findings, the results confirmed that the autonomously motivated profile 
yielded the most desirable pattern of outcomes, as indexed by the highest levels of engagement and the least 
feelings of discontentment. The combined autonomous-controlled motivation group also displayed a relatively 
adaptive pattern of outcomes. However, in line with previous studies (Haerens et al., 2010; Vansteenkiste et 
al., 2009), the addition of controlled motivation to autonomous motivation seemed less beneficial, as students 
with this profile reported significantly less engagement and more discontentment toward the learning material 
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than the autonomously motivated group, and did not differ from the lowly motivated group in terms of 
engagement.  
As for the ‘unmotivated’ groups, the lowly motivated group directly resembled the low motivation 
cluster obtained in past person-centered work (e.g., Haerens et al., 2010; Vansteenkiste et al., 2009). The 
addition of defiance as an additional clustering dimension next to the classic SDT-based motives yielded both 
a refinement and an extension of the motivational clusters obtained in these prior studies. Specifically, the 
cluster characterized by a combination of high controlled motivation and high amotivation, as observed in 
Haerens et al. (2010), was found to also report elevated defiance (i.e. refinement). In support of our 
hypothesis, there seems to be a group of students that is likely to vacillate between being discouraged to 
engage in the activities, feeling pressured to obey, and at the same time having the tendency to defy the 
teacher’s requests altogether. In addition to this qualitative refinement, a sixth group, characterized by high 
levels of defiance could also be retained (i.e. extension).  
Interestingly, the defiant group reported significantly higher engagement and less discontentment than 
the group combining defiance with elevated amotivation scores. Further, the defiant group did not differ from 
the lowly motivated group or even the autonomously-controlled motivated group in terms of engagement, but 
they reported more discontentment vis-à-vis the learning material. We provide two related explanations for this 
pattern of findings. First, the defiant group not only displayed increased defiance, but was also characterized 
by higher autonomous motivation scores in the absolute sense compared to the three other ‘unmotivated’ 
groups. Consequently, the label of the defiant group is merely justified based on the relative defiance scores, 
because in the absolute sense students with this profile seem rather autonomous. Students in this group may 
have some authentic passion for PE (or at least for some PE activities), yet they may believe the offered 
exercises were rather boring for them or they may find that the teacher failed to introduce the exercises in the 
right way. Such a perception may explain their elevated discontentment vis-à-vis the learning material, 
whereas their passion and interest in the PE activity itself (i.e., their autonomous motivation) may explain why 
they are equally engaged as the groups combining autonomous and controlled motivation. 
A second, possible explanation is that the meaning of defiance shifts as a function of the other type(s) 
of motivation it co-occurs with. Specifically, we operationalized defiance as a tendency to reject or oppose 
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against the teacher’s request, hence the behavioral expression of this tendency in terms of students’ 
engagement may be more or less pronounced depending on the combination with other types of motivation. 
Perhaps when combined with high controlled motivation and high amotivation, defiance rather gets the 
connotation of opposition, whereas in combination with high autonomous motivation, as is the case in the 
defiant group, defiance might be relatively more reflective in nature. Indeed, it should be noted that defiance is 
not by definition oppositional. It is entirely possible that some students, after reflection and negotiation with 
their teacher, willingly decide to rebel against the teacher’s requests (Vansteenkiste et al., 2013). Such 
reflective defiance, which is proposed as a constructive and flexible way of resisting against pressuring 
situations (Skinner & Edge, 2002), could then be interpreted as autonomous non-compliance, and is more 
likely to yield an adaptive pattern of outcomes because these students might be willingly participating in some 
situations whereas in other situations they might feel the tendency to be non-compliant, yet for good reasons.  
 
4.4.  Limitations and Future Directions 
The present research has a number of limitations, including the cross-sectional design, which 
precludes the inference of causal relationships. For example, although the present study presented 
discontentment toward the learning material merely as an outcome of defiance, discontentment could also 
predict defiance rather than follow from it, with discontentment being rooted in need frustration. Future 
research using longitudinal or experimental designs is needed to further disentangle these associations and to 
examine the causal and long-term effects of defiance on student- and class-based outcomes during PE.  
Another critical issue involves the operationalization and/or measurement of some constructs that 
were used. First, to assess motivation toward the past PE course, students were asked to retroactively report 
on their motivation at the end of the course. Yet, future person-centered studies could examine whether 
students’ more general motivational orientations toward PE, which have developed steadily across different 
lessons and which students ‘bring’ to the class, are also associated with engagement and learning during PE. 
Second, we asked teachers to give one single score for engagement and defiance for a diverse group of about 
20 students. Future studies could ask teachers to rate these outcomes for each student individually to yield 
latent measures at the class level.  
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Finally, it should be noted that defiance was operationalized in a limited way using items tapping into 
students’ tendencies to reject or oppose against the teacher’s requests. Although the present research is an 
important first step, there is room for refinement as to better capture different reasons for defiance from both a 
measurement and a conceptual perspective. Specifically, we argued that students might display either 
oppositional or more reflective forms of defiance as a way of coping with experienced external pressure. 
Further studies are definitely needed to map out whether these different forms of defiance actually exist and 
whether and how these constructs relate to antecedents and outcomes. Furthermore, it would be interesting to 
examine whether different types of defiance lead students to actually proceed to non-compliance or not. Said 
differently, the present study adds to the literature by introducing the concept of defiance in addition to 
amotivation as a reason for non-engagement and future research can build on this work by taking a more 
differentiated perspective on defiance. 
 
4.5. Conclusion 
In an attempt to move the SDT perspective on non-engagement beyond amotivation, the present 
study investigated whether defiance can be considered an additional reason for non-engagement. Specifically, 
our results provided support for defiance as a distinct reason in addition to the classic SDT-based motivational 
subtypes of amotivation, controlled motivation, and autonomous motivation. The maladaptive pattern of both 
student- and class-based outcomes associated with defiance (as shown in the dimensional approach), and 
especially in students combining high defiance and high amotivation (as shown in the person-centered 
approach), calls for future research further exploring under which conditions the PE teacher’s teaching style 
may trigger defiance and, more importantly, how PE teachers can prevent defiance to occur. Although, we 
believe that the notion of defiance should first be examined in a more differentiated way to clarify this 
construct, the present study was a first and promising step in broadening SDT’s perspective on reasons for 




Defiance as a Motivating Force   !
!112
5. References 
Aelterman, N., Vansteenkiste, M., Van Keer, H., Van den Berghe, L., De Meyer, J., & Haerens, L. (2012). 
Students’ objectively measured physical activity levels and engagement as a function of between-
class and between-student differences in motivation toward physical education. Journal of Sport and 
Exercise Psychology, 34, 457-480. 
Asendorpf, J.B., Bokenau, P., Ostendorf, F., & van Aken, M.A.G (2001). Carving personality at its joints: 
confirmation of three replicable personality prototypes for both children and adolescents. European 
Journal of Personality, 15, 169-198. DOI: 10.1002/per.408.abs 
Boiché, J.C.S., Sarrazin, P.G., Pelletier, L.G., Grouzet, F.M.E., & Chanal, J.P. (2008). Students’ motivational 
profiles and achievement outcomes in physical education: a self-determination perspective. Journal of 
Educational Psychology, 100, 688-701. DOI: 10.1037/0022-0663.100.3.688 
Breckenridge, J.N. (2000). Validating cluster analysis: consistent replication and symmetry. Multivariate 
Behavioral Research, 35, 261-285. DOI: 10.1207/S15327906MBR3502_5 
Brehm, J.W. (1966). A theory of psychological reactance. San Diego, CA: Academic Press.  
Brehm, S.S., & Brehm, J.W. (1981). Psychological Reactance: a theory of freedom and control. London: 
Academic Press.  
deCharms, R. (1968). Personal causation: The internal affective determinants of behavior. New York: 
Academic Press.  
Deci,E.L., & Ryan, R.M. (1985). Intrinsic motivation and self-determination in human behavior. New York: 
Plenum. 
Deci, E.L., & Ryan, R.M. (2000). The ‘what’ and ‘why’ of goal pursuits: human needs and de self-determination 
of behavior. Psychological Inquiry, 11, 227-268. DOI: 10.1207/S15327965PLI1104_01 
Field, A. (2009). Discovering statistics using SPSS. London: Sage Publications.  
Garson, D.G. (1998). Cluster analysis. In Statnotes: Topics in multivariate analysis. Retrieved ‘13/03/04’, from 
http://www2.chass.ncsu.edu/garson/PA765/cluster.htm 
Gore, P.A. (2000). Cluster analysis. In: Tinsley, H.E.A., & Brown, S.D. (Eds.). Handbook of Applied 
Multivariate Statistics and Mathematical Modeling. (pp. 297-321). San Diego, CA: Academic Press.  
Haerens, L., Kirk, D., Cardon, G., De Bourdeaudhuij, I., & Vansteenkiste, M. (2010). Motivational profiles for 
secondary school physical education and its relationship to the adoption of a physically active lifestyle 
among university students. European Physical Education Review, 16, 117-139. DOI: 
10.1177/1356336X10381304 
Härdle, W., & Simar, L. (2003). Applied multivariate statistical analysis. Berlin, Germany: Springer Verlag.  
Hox, J. (2010). Multilevel analysis: Techniques and applications (2nd ed.). Mahwah, NJ: Erlbaum.  
Koestner, R., & Losier, G.F. (1996). Distinguishing reactive versus reflective autonomy. Journal of Personality, 
64, 465-494. DOI: 10.1111/j.1467-6494.1996.tb00518.x 
! ! Chapter 3!!
! 113 
Lonsdale, C., Sabiston, C.M., Raedeke, T.D., Ha, A.S.C. & Sum, R.S.W. (2009). Self-determined motivation 
and students' physical activity during structured physical education lessons and free choice periods. 
Preventive Medicine, 48, 69-73. DOI: 10.1016/j.ypmed.2008.09.013 
Milligan, G.W., & Cooper, M.C. (1985). An examination of procedures for determining the number of clusters in 
a data set. Psychometrika, 50, 159-179. DOI: 10.1007/BF02294245 
Mouratidis, A., Vansteenkiste, M., Lens, W., & Sideridis, G. (2008). The motivating role of positive feedback in 
sport and physical education: Evidence for a motivational model. Journal of Sport and Exercise 
Psychology, 30, 240-268. 
Mouratidis, A., Vansteenkiste, M., Lens, W., & Sideridis, G. (2011). Variation in vitality and interest-enjoyment 
as a function of class-to-class need-supportive teaching and pupils’ autonomous motivation. Journal of 
Educational Psychology, 103, 353-366. DOI: 10.1037/a0022773 
Ntoumanis, N. (2001). A self-determination approach to the understanding of motivation in physical education. 
British Journal of Educational Psychology, 71, 225-242. DOI: 10.1348/000709901158497 
Ntoumanis, N. (2002). Motivational clusters in a sample of British physical education classes. Psychology of 
Sport and Exercise, 3, 177-194. DOI: 10.1016/S1469-0292(01)00020-6 
Ntoumanis, N. (2005). A prospective study of participation in optional school physical education using self-
determination theory framework. Journal of Educational Psychology, 71, 225-242. DOI: 10.1037/0022-
0663.97.3.444 
Ntoumanis, N., Pensgaard, A., Martin, C., & Pipe, K. (2004). An idiographic analysis of amotivation in 
compulsory school physical education. Journal of Sport and Exercise Psychology, 26, 197-214. 
Rasbash, J., Steele, F., Browne, W.J., & Goldstein, H. (2009). A user’s guide to MLwiN, v2.10. Centre for 
Multilevel Modelling, University of Bristol.  
Ratelle, C.F., Guay, F., Vallerand, R.J., Larose, S., Senécal, C. (2007). Autonomous, controlled, and 
amotivated types of academic motivation: A person-motivated analysis. Journal of Educational 
Psychology, 99, 734-746. DOI: 10.1037/0022-0663.99.4.734 
Reeve, J., Jang, H., Carrell, D., Jeon, S., & Barch, J. (2004). Enhancing students’ engagement by increasing 
teachers’ autonomy support. Motivation and Emotion, 28, 147-169. DOI: 
10.1023/B:MOEM.0000032312.95499.6f 
Ryan, R.M., & Deci, E.L. (2007). Active human nature: Self-determination theory and the promotion and 
maintenance of sport, exercise, and health. In: Hagger, M.S. & Chatzisarantis, N. (Eds.). Intrinsic 
motivation and self-determination in exercise and sport (pp. 143-152). Champaign, IL: Human 
Kinetics.  
Ryan, R.M., Lynch, M.F., Vansteenkiste, M., & Deci, E.L. (2011). Motivation and autonomy in counseling, 
psychotherapy, and behavior change: a look at theory and practice. Counseling Psychologist, 55, 68-
78. DOI: 10.1177/0011000009359313 
Defiance as a Motivating Force   !
!114
Skinner, E., & Edge, K. (2002). Self-determination, coping, and development. In E.L. Deci & R.M. Ryan (Eds). 
Handbook of self-determination research (pp. 297-337). Rochester, NY: University of Rochester 
Press.  
Skinner, E., Furrer, C., Marchand, G., & Kindermann, T. (2008). Engagement and disaffection in the 
classroom: Part of a larger motivational dynamic? Journal of Educational Psychology, 100, 765-781. 
DOI: 10.1037/a0012840 
Standage, M., Duda, J.L., & Ntoumanis, N. (2006). Students’ motivational processes and their relationship to 
teacher ratings in school physical education: A self-determination theory approach. Research 
Quarterly for Exercise and Sport, 77, 100-110. 
Standage, M., Duda, J.L., & Pensgaard, A.M. (2005). The effect of competitive outcome and task- involving, 
ego-involving, and co-operative structures on the psychological well-being of individuals engaged in a 
co-ordination task. Motivation and Emotion, 29, 41-68. DOI: 10.1007/s11031-005-4415-z 
Taylor, I., Ntoumanis, N., Standage, M., & Spray, C. (2010). Motivational predictors of physical education 
students’ efforts, exercise intentions and leisure-time physical activity: A multilevel linear growth 
analysis. Journal of Sport and Exercise Psychology, 32, 99-120. 
Thøgersen-Ntoumani, C. & Ntoumanis, N. (2006). The role of self-determined motivation in the understanding 
of exercise-related behaviours, cognitions and physical self-evaluations. Journal of Sport Sciences, 
24, 393-404. DOI: 10.1080/02640410500131670 
Ullrich-French, S., & Cox, A. (2009). Using cluster analysis to examine the combinations of motivation 
regulations of physical education students. Journal of Sport and Exercise Psychology, 31, 358-379. 
Van den Berghe, L., Vansteenkiste, M., Cardon, G., Kirk, D., & Haerens, L. (2012). Research on self-
determination in physical education: Key findings and proposals for future research. Physical 
Education and Sport Pedagogy, 1-25.  
Van Petegem, S., Soenens, B., Vansteenkiste, M., & Beyers, W. (submitted). Rebels with a cause? 
Adolescent defiance considered from the perspective of Psychological Reactance Theory and Self-
Determination Theory. Manuscript submitted for publication. 
Van Petegem, S., Vansteenkiste, M., & Beyers, W. (2013). The jingle-jangle fallacy in adolescent autonomy in 
the family: In search of an underlying structure. Journal of Youth and Adolescence.  
Vallerand, R.J. (1997). Toward a hierarchical model of intrinsic and extrinsic motivation. In M.P. Zanna (Ed.) 
Advances in experimental social psychology (pp. 271-360). New York: Academic Press. 
Vansteenkiste, M., & Ryan, R.M. (2013). On psychological growth and vulnerability: Basic psychological need 
satisfaction and need frustration as a unifying principle. Journal of Psychotherapy Integration. 
Vansteenkiste, M., Lens, W., Dewitte, S., De Witte, H., & Deci, E.L. (2004). The ‘why’ and ‘why not’ of job 
search behavior: their relation to searching, unemployment experience and well-being. European 
Journal of Social Psychology, 3, 345-363. DOI: 10.1002/ejsp.202 
! ! Chapter 3!!
! 115 
Vansteenkiste, M., Sierens, E., Soenens, B., Luckx, K., & Lens, W. (2009). Motivational profiles from a self-
determination perspective: the quality of motivation matters. Journal of Educational Psychology, 101, 
671-688. DOI: 10.1037/a0015083 
Vansteenkiste, M., Soenens, B., Van Petegem, S., & Duriez, B. (2013). Longitudinal associations between 









The Bright and Dark Pathways from Perceived Autonomy-supportive and Controlling 
Teaching to Students’ Motivational Experiences  
in Physical Education1 
 
Grounded in Self-Determination Theory (SDT), this study examined hypothesized antecedents of both 
desirable (i.e., autonomous motivation) and undesirable (i.e., controlled motivation, amotivation, and defiance) 
types of motivation for physical education. We   tested   a  model   involving   a   ‘bright’   pathway from perceived 
autonomy-supportive teaching, through experiences of need satisfaction, to autonomous motivation and a 
‘dark’   pathway   from   perceived   controlling   teaching,   through   experiences   of   need   frustration, to controlled 
motivation, amotivation, and defiance. Based on structural equation modelling in a sample of 499 secondary 
school students (44% boys, Mage = 15.77 + 1.16), we found that perceived autonomy-supportive and 
controlling teaching, as well as need satisfaction and need frustration, constitute different constructs with 
separate motivational outcomes. Consistent with the notion of a bright pathway, perceived teacher autonomy-
support was related primarily to autonomous motivation, with need satisfaction mediating this association. 
Consistent with the notion of a dark pathway, perceived controlling teaching was related primarily to controlled 
motivation, amotivation, and defiance, with some of these associations being mediated by need frustration. 
Both theoretical and practical implications of the findings are discussed.  
 
  
                                                             
1 Haerens, L., Aelterman, N., Vansteenkiste, M., & Soenens, B. The bright and dark pathways from perceived 
autonomy-supportive   and   controlling   teaching   to   students’   motivational   experiences   in   physical   education.  
Manuscript to be submitted for publication. 
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1. Introduction 
Teachers can vary substantially in the way they begin a physical education (PE) lesson. Some 
teachers primarily focus on sparking enthusiasm in their students and begin by explaining the relevance of 
the lesson through a personal anecdote and by  soliciting   students’  own  experiences  with   the   topic  of   the  
lesson, while progressively questioning students who do not meet expectations (i.e. regarding outfit). In 
contrast, other teachers focus on disciplinary matters first, and when students do not meet expectations, 
they rely on guilt-induction and criticism to correct students. Whereas the former teachers rely on autonomy-
supportive teaching practices, the latter teachers make use of more controlling teaching practices.  
A substantial amount of research grounded in Self-Determination Theory (SDT, Deci & Ryan, 2000), 
a well-investigated macro-theory on human motivation, indicates that an autonomy-supportive teaching style 
supports  students’  development   through  catalyzing  a  ‘bright’  pathway.  This  would  be the case because an 
autonomy-supportive teaching style nurtures   students’   basic   psychological   needs   for   relatedness,  
competence, and autonomy (e.g., Filak & Sheldon, 2008; Zhang, Solmon, Kosma, Carson, & Gu, 2011).  
Apart from this bright pathway, SDT researchers have increasingly argued for the existence of a 
separate  ‘dark’  pathway  (Ryan  &  Deci,  2000b;;  Vansteenkiste  &  Ryan,  2013).  That  is  because  teachers  who  
are low on autonomy support would not be necessarily controlling. Along similar lines, an absence of need 
satisfaction would not necessarily involve active frustration of the needs (e.g. Bartholomew, Ntoumanis, 
Ryan, Bosh, & Thøgersen-Ntoumani, 2011a; Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 
2011b). If this dark pathway would be activated, it would have unique predictive validity for suboptimal or 
even maladaptive motivational outcomes, including controlled motivation, helplessness (i.e., amotivation), 
and defiance. Support for the existence of a specific dark pathway was obtained in the domains of sports 
(Bartholomew, et al., 2011a, Stebbings, Taylor, Spray, & Ntoumanis, 2012), work (Gillet, Fouquereau, Forst, 
Brunault, & Colombat, 2012) and health (Ng, Ntoumanis, Thøgersen-Ntoumani, Stott, & Hindle, 2013; 
Verstuyf, Vansteenkiste, Soenens, Boone, & Mouratidis, 2013). However, few studies in the educational 
literature have examined simultaneously the dark  and  bright  pathways   involved   in  students’  motivation   (De 
Meyer et al., in press). The present study aimed to fill this void by investigating an integrated process model 
in which perceived autonomy support is hypothesized to primarily relate to need satisfaction and optimal 
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motivational functioning, whereas perceived controlling teaching relates primarily to need frustration and 
maladaptive motivational dynamics in the context of PE.  
 
1.1.  Autonomy-supportive and Controlling Teaching 
Autonomy-supportive   teachers  attempt   to   identify,  develop,  and  nurture  students’   interests   (Reeve,  
2009; Reeve, Jang, Hardre, & Omura, 2002; Jang, Reeve, & Ryan, 2010). They can do so by relying on a 
variety  of   techniques,   including  soliciting   the  students’   interests  and  points  of  view,   using inviting language 
(Ryan, 1982), attracting  students’  interest  for  the  topic  at  hand  by  demonstrating  the  activity’s  intrinsic value 
(Vansteenkiste, Simons, Soenens, & Lens, 2004), offering meaningful choices (e.g., Lonsdale, Sabiston, 
Raedeke, Ha, & Sum, 2009; Prusak, Treasure, Darst, & Pangrazi, 2004; Patall, Cooper, & Robinson, 2008), 
and creating opportunities for initiative taking (Reeve & Jang, 2006).  
In contrast, controlling teaching involves the use of pressuring tactics to make students think, feel, or 
behave in a teacher-prescribed  way,   thereby  bypassing   the   students’   viewpoints   (Reeve,  2009). Controlling 
teaching can manifest in at least two different ways (Soenens & Vansteenkiste, 2010). First, teachers can rely 
on tactics that pressure students from without. Such externally controlling tactics typically involve the use of 
relatively overt and bluntly controlling strategies, such as punishments, yelling, and the use of controlling 
language   including   statements   such   as   ‘you   have   to’   (e.g.,   Assor,   Kaplan,   Kanat-Maymon, & Roth, 2005; 
Reeve & Jang, 2006, Lewis, 2001; Roache & Lewis, 2011). Second, teachers can rely on tactics that pressure 
students from within. Such internally controlling tactics sometimes manifest in relatively subtler and less 
directly observable ways. For instance, teachers can appeal to students’ feelings of guilt, shame, or anxiety 
and they can display  an  orientation  of  contingent  regard,  where  their  involvement  in  the  students’  activities  and  
display   of   appreciation   varies   strongly   with   the   students’   performance   and   ability   to   meet   the   teacher’s  
expectations (e.g., Soenens, Sierens, Vansteenkiste, Dochy, & Goossens, 2012).  
Whereas autonomy-supportive teaching has been found to relate to students’  need  satisfaction,  high-
quality motivation, and positive course-related outcomes in a number of studies both in education generally 
(e.g., Jang, Reeve, Ryan, & Kim, 2009, Jang et al., 2010) and in PE in particular (e.g., Standage, Duda & 
Ntoumanis, 2006; Taylor, Ntoumanis, Standage, & Spray, 2010), the concept of controlling teaching has been 
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studied less frequently in its own right. In most studies in which both teaching dimensions were assessed, they 
were subtracted from each other to yield an aggregate measure of autonomy-supportive versus controlling 
teaching (e.g., Jang et al., 2009). Herein we argue that it is important to consider the distinct contribution of 
both teaching dimensions because an absence of autonomy support would not necessarily imply the presence 
of controlling teaching. For instance, when teachers do not actively promote volitional functioning (e.g., by 
providing a rationale for the activity at hand and by allowing choices), they may not necessarily engage in 
controlling tactics. Teachers can also be relatively uninvolved or can use a relatively neutral style. Further, we 
argue that both teaching dimensions may each have relatively unique and differential associations with the 
more adaptive and more maladaptive types of student motivation. According to SDT, these differential 
associations would be accounted for by the differential mediating role of experiences of, respectively, need 
satisfaction and need frustration.  
 
1.2.  Need Satisfaction and Need Frustration 
The psychological needs for autonomy, competence, and relatedness are at the heart of SDT and are 
considered essential to understand how teaching  behaviors   relate   to   students’   type of motivation (Reeve & 
Jang, 2006, Ryan & Deci, 2000a). The need for autonomy refers to the experience of being the initiator of 
one’s  actions  and  to  a  sense  of  psychological  freedom  when  engaging  in  an  activity  (Assor,  Kaplan,  &  Roth,  
2002; Deci & Ryan, 2000). The need for competence refers to the feeling of being effective and to the 
experience of confidence in achieving desired outcomes (Skinner & Belmont, 1993; Sierens, Vansteenkiste, 
Goossens, Soenens, & Dochy, 2009). The need for relatedness refers to experiences of positive and mutually 
satisfying relationships, characterized by a sense of closeness and trust (Baumeister & Leary, 1995; Ryan & 
Deci, 2000a). 
Much like we argued that an absence of teacher autonomy support does not necessarily entail the 
presence of a controlling style, increasingly it is argued in SDT that need frustration is distinct from an absence 
of need satisfaction (Bartholomew et al., 2011a, 2011b; Vansteenkiste & Ryan, 2013). When frustrated, the 
needs would manifest in feelings of pressure (autonomy need frustration), inferiority and failure (competence 
need frustration), and loneliness and alienation (relatedness need frustration).  
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The distinction between need satisfaction and need frustration is said to be important because both 
processes would have differential antecedents and outcomes (Vansteenkiste & Ryan, 2013). Specifically, 
teacher autonomy support would be particularly important for fostering experiences of need satisfaction (Ryan 
& Deci, 2000b). To illustrate, when an autonomy-supportive teacher displays a sincere interest in the way 
students deal with an exercise and asks them whether they need any additional help, students not only feel 
they a have a say in how to proceed (autonomy satisfaction), they are also likely to feel more confident to 
improve their skills (competence satisfaction), and to feel more sincerely understood by their teacher 
(relatedness satisfaction). For need frustration to occur, teachers would not simply have to be low on 
autonomy support but to engage in an actively controlling style (Bartholomew et al., 2011b). To illustrate, it is 
not because  students experience few opportunities for choice (low autonomy need satisfaction) that they feel 
pressured to engage in activities against their will (autonomy need frustration). It is especially when teachers 
engage in controlling behaviors that students may start to doubt their capabilities (competence frustration), to 
feel pressured to change their behavior (autonomy frustration), and to feel rejected and disliked by the teacher 
(relatedness frustration). Consistent with this reasoning, Bartholomew and colleagues (2011a) showed that 
while autonomy-supportive   coaching   was   related   predominanty   to   athletes’   need   satisfaction;;   controlling  
coaching was related  predominantly  to  athletes’  need  frustration.  To  the  best  of  our  knowledge,  the  differential  
role of autonomy-supportive and controlling teaching in the prediction of need satisfaction and need frustration 
has not yet been examined in the context of PE.  
Apart from being affected differentially by separate teaching style dimensions, need satisfaction and 
need  frustration  would  also  have  differential  consequences  for  students’  motivation  and  outcomes.  While  need  
satisfaction is considered conducive to individuals’   engagement,   well-being, and adaptive motivation, it is 
increasingly recognized that need frustration represents a vulnerability factor for maladaptive motivation and 
for ill-being and psychopathology (Bartholomew et al., 2011b; Vansteenkiste & Ryan, 2013). Consistent with 
this claim, need satisfaction has been found to be related relatively specifically to positive outcomes such as 
vitality and positive affect, whereas need frustration has been found to be related more strongly to negative 
outcomes (e.g. disordered eating) and affect (e.g. depression, burn-out, and stress) in samples of athletes 
(Bartholomew et al., 2011a, b). Similar findings were also obtained in samples of sport coaches (Stebbings et 
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al., 2012), trainees in a police officer program (Gillet et al., 2012), and adolescents involved in a diary study 
(Verstuyf et al., 2013). In the context of PE, the differential role of need satisfaction and need frustration in 
motivational dynamics deserves greater attention, an issue upon which we elaborate in the next section.  
 
1.3.  A Differentiated View on Motives for Participation and Non-participation  
SDT employs a differentiated view on motivation, distinguishing between more autonomous and more 
controlled forms of motivation. Specifically, intrinsic motivation represents the prototype of autonomous 
motivation and refers to participating in PE lessons out of interest and enjoyment. For instance, when the PE 
teacher   manages   to   increase   students’   excitement   for   learning   a   dance   by   displaying   a   ‘cool’   video   of  
professional dancers, students are more likely to be intrinsically motivated. Even when students are not 
intrinsically motivated, they can still display autonomous motivation for PE if they identify with the value of PE. 
With identification, students engage in a PE-related activity because they understand why it is personally 
valuable or important to do so. For instance, students may put effort in the PE lessons because they value 
being in good shape.  
Introjected and external regulation are considered two relatively controlled forms of motivation. 
Introjected regulation occurs when students pressure themselves to engage in an activity because their self-
worth is dependent upon their success or because they would feel ashamed or guilty for not putting effort in 
the activity. For instance, students who volunteer in a PE lesson to show to their peers how ‘sporty’   or  
‘muscular’   they   are   function   on   the   basis   of   introjected   regulation.   External regulation represents the most 
pressuring form of motivation and refers to putting effort into the lesson to comply with coercive demands of 
others, to avoid punishment, or to obtain contingently offered rewards.  
Previous research in the context of school PE (see Ntoumanis & Standage, 2009 for an overview) has 
shown that autonomous motivation predicts higher activity levels and greater engagement (Aelterman et al., 
2012), higher concentration (Ntoumanis, 2005), more effort-expenditure (Ferrer-Caja & Weiss, 2000), and 
more participation in optional physical activities (Haerens, Kirk, Cardon, De Bourdeaudhuij, & Vansteenkiste, 
2010; Taylor et al., 2010). In contrast, controlled forms of motivation are usually linked to negative outcomes 
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such as boredom (Ntoumanis, 2001), unhappiness (Standage, Duda, & Pensgaard, 2005), and decreased 
intention to participate in physical activity (Standage, Duda, & Ntoumanis, 2003). 
Students not only differ in the type of motivation they display, but also in the intensity of motivation. In 
SDT, the term amotivation is used to refer to low intensity of motivation. When amotivated, students lack the 
intentionality to participate in the learning activity, because they feel helpless and unable to affect their learning 
process (Ntoumanis, Pensgaard, Martin, & Pipe, 2004; Ryan, Lynch, Vansteenkiste, & Deci, 2011). Past 
research has shown that amotivation relates positively to negative outcomes such as unhappiness (Standage 
et   al.,   2005)   and   boredom   (Ntoumanis,   2001),   and   negatively   to   positive   outcomes   such   as   students’  
engagement (Aelterman et al., 2012). Much like controlled motivation, amotivation is theorized to be rooted in 
a controlling teaching environment (Assor et al., 2005; De Meyer et al., in press). Although SDT has proposed 
amotivation as the primary reason underlying non-engagement, more recently it has been argued that 
defiance can be considered as a separate motive for non-engagement (Vansteenkiste, Soenens, Van 
Petegem, & Duriez, in press). 
Different from amotivation, defiance constitutes a more intentional form of non-engagement as it refers 
to  students’  blunt  rejection  of  the  teacher’s  request  to  participate  in  an  activity.  Because   the defiant behavior 
arises in opposition to a pressuring force against one reacts, defiance is characterized by a lack of volition and 
is rather controlled in nature (Koestner & Losier, 1996; Van Petegem, Soenens, Vansteenkiste, & Beyers, 
2013). Defiance is hypothesized to arise when the psychological needs get actively thwarted and would thus 
represent one possible response to deal with need frustration (Deci & Ryan, 1985; Skinner & Edge, 2002; 
Vansteenkiste & Ryan, 2013). As such, next to amotivation and controlled motivation, defiance would 
represent   an   important   additional   motivational   outcome   in   the   ‘dark’ pathway. That is, under pressuring 
circumstances, students can not only be forced into obedience (i.e. controlled motivation), but they can also 
lose their intention to cooperate (i.e. amotivation) or become inclined to straightforwardly defy the pressuring 
requests and expectations altogether (i.e. defiance).  
Recently, Aelterman, Vansteenkiste, Soenens, and Haerens (2013) found that student defiance during 
the PE lesson has a unique negative association with teacher-rated learning and engagement, while being 
positively related to feelings of discontentment above and beyond the contribution of amotivation, autonomous 
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and controlled motivation. Although students high on defiance clearly have energy, this energy is not oriented 
constructively towards learning. As teachers and students themselves are not likely to benefit from 
oppositional behavior, it seems important to explore characteristics of learning climates that give rise to 
defiance. A few studies, primarily conducted in the parenting domain, have begun to shed light on the 
antecedents of defiance. For instance, Van Petegem and colleagues (2013) found in a series of studies 
among both clinical and non-clinical youth that perceived controlling parenting related to defiance through 
experiences of need frustration. Further, a controlling parental style of communicating prohibitions was found 
to predict increases in defiance across a one-year period (Vansteenkiste et al., in press). At present, similar 
studies in the teaching context are lacking.  
 
 1.4.  The Present Study 
In light of the theoretical assertion that need frustration and need satisfaction represent relatively 
distinct processes, each with their own antecedents and motivational outcomes (Bartholomew et al., 2011b; 
Vansteenkiste & Ryan, 2013), the primary aim of the present study was to test an integrated model 
encompassing perceived teaching style, needs, and motivational outcomes. As displayed graphically in Figure 
1,   it   was   hypothesized   that   students’   perceived   autonomy   support   would   relate   primarily   to   autonomous 
motivation via need satisfaction and that perceived controlling teaching would relate primarily to controlled 
motivation, amotivation, and defiance via need frustration. Although perceived autonomy-supportive teaching 
would primarily feed into need satisfaction, we also considered the possibility that it would be a buffer against 
need frustration and maladaptive motivational outcomes (Vansteenkiste & Ryan, 2013). Indeed, past work 
provided evidence for a negative relationship between autonomy support and negative outcomes (e.g. 
Bartholomew, 2011b). Similarly, although perceived controlling teaching would primarily relate to need 
frustration, it may also forestall optimal motivation via low need satisfaction. Such a cross-path would be 
consistent with past work showing that psychologically controlling socialization also relates negatively to 
positive outcomes (e.g. Aunola & Nurmi, 2004, Bartholomew et al., 2011b). Overall though, we expected the 
cross-paths to be less pronounced compared to the hypothesized predominant symmetrical relations (e.g. 
perceived autonomy support -> need satisfaction -> optimal motivation).  
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For   the   purpose   of   the   present   study,   students   reported   on   their   teachers’   reliance   on   autonomy-
supportive and controlling behaviors, experienced need satisfaction, need frustration and motivational 
outcomes immediately after a specific PE lesson, thus tapping into motivational dynamics at the situational 
level (Vallerand, 1997). Assessing constructs vis-à-vis a specific lesson rather than with respect to PE more 
generally yields the advantage that students may more vividly recall how the teachers had interacted with 
them, leading them to provide more accurate and less biased reports.  
 
2. Method 
2.1.  Participants and Procedure 
The sample of the present study consisted of 499 students (43.8% boys, mean age 15.76 years + 
1.16) from 30 classes out 11 secondary schools in Flanders (Belgium) who filled out a set of questionnaires at 
the end of their PE lesson about their experiences toward the past lesson. Students were in 9th (15.4%), 10th 
(23.4%), 11th (43.2%) or 12th (18.0%) grade. Class sizes ranged from 7 to 26 students per class. For each of 
the participating students passive consent was obtained from their parents to participate in the present study2. 
Each of the 30 classes was taught by a different teacher. Although all teachers gave informed consent 
for their voluntary participation in the study, two teachers did not return their questionnaires. The remaining 28 
teachers were on average 40.68 years old (SD = 10.35, range = 25-56) and they had an average of 17.96 
years of teaching experience (SD = 10.80, range = 2-37). All participating teachers were full-time certified PE 
teachers, 68% of whom obtained a master degree in movement and sport sciences at the university (including 
an academic master degree in teacher education), whereas 32% had received a teacher education program at 
the college level (i.e. professional bachelor in PE teacher education). The topic of the PE lesson was 
determined by the PE teacher and was categorized as dealing with either interactive games (e.g., basketball, 
volleyball, soccer, badminton, table tennis; 70%) or individual sports (e.g., athletics, gymnastics, dance; 30%). 
Similar to the students, teachers were asked to fill out a set of questionnaires at the end of the PE lesson. The 
Ethical Committee of Ghent University approved the study protocol. 
                                                             
2 This sample was also used in Aelterman, Vansteenkiste, Soenens, & Haerens (2013). In the latter paper the 
focus  was  on  relationships  between  students’  defiance  and  important  teacher- and student-reported outcomes. 
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2.2.  Measures 
All   questionnaires   were   administered   in   Dutch,   the   participants’   mother   tongue.   Unless   mentioned  
otherwise, participants responded to the items on a 5-point Likert scale ranging from 1 (not at all true for me) 
to 5 (very true for me).  
Perceived Teaching Behavior. Similar to previous studies (Haerens et al., 2013; De Meyer et al., in 
press)   students’   perceptions   of   autonomy   support   and   perceived   controlling   teaching   were   measured   by  
means of items from the Teacher As Social Context Questionnaire (TASCQ; Belmont, Skinner, Wellborn, & 
Connell, 1988) and the Psychologically Controlling Teaching scale (PCT; Soenens et al., 2012). To measure 
perceived autonomy support, we used the six positively worded items from the TASCQ autonomy support 
scale  (e.g.  “During  this  class  my  teacher  gave  me  a  lot  of  choices  about  how  to  do  the  exercise”,  Cronbach’s  α 
=.79). Controlling teaching was measured with the seven-item scale for psychologically controlling teaching 
(e.g.   “During   this  class   the  teacher  made  me   feel  guilty  when   I  dissatisfied  him/her”)  supplemented  with   the  
two negatively worded items from the TASCQ autonomy  support  scale  (i.e.,  “During  this  class  it  seemed  like  
my  teacher  was  always  telling  me  what  to  do”  and  “During  this  class  my  teacher  often  criticized  me  on  how  I  
do   the   things  during   class”,  Cronbach’s  α =.83). Exploratory factor analysis (maximum likelihood extraction 
method) on these 15 items showed that two factors explained most of the variance. After promax rotation, the 
first factor had an eigenvalue of 4.38 and explained 25.20% of the total variance. All of the 9 items that refer to 
teachers’  controlling  strategies  loaded  positively  on  this  factor  (with  loadings  ranging  between  .41  and  76).  The  
second factor had an eigenvalue of 2.63 and explained 13.82% of the variance. It comprised all six items that 
refer   to   teachers’   autonomy   support   (with   loadings   ranging   between   .42   and   .80).   Students’   perceptions   of  
autonomy-supportive and controlling teaching were correlated only modestly (r=-.16, p<.001, see Table 1). 
Experienced Need Satisfaction and Need Frustration. Students’  experienced  need  satisfaction and 
frustration were measured with an adapted version of the Basic Psychological Need Scale-Revised (BPNS-R; 
Chen et al., 2013), a recently developed and validated 24-item scale. Chen and colleagues (2013) provided 
evidence for the factorial and predictive validity of this scale in four samples from diverse cultures (i.e., China, 
US, Peru, and Belgium). Each need was assessed with eight items, of which four tapped into need satisfaction 
and four into need frustration. For the present study, this general need satisfaction scale was slightly adjusted 
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by  adding  the  stem  “During  the  past  PE  lesson”  and  by  slightly  rewording  some  of  the  items  to  better  reflect  
the  specific  context  of  a  PE  lesson.  To  illustrate,  the  item  “I   feel  that  my  decisions  reflect  what  I  really  want”  
was  changed  into  “I  felt  that  the  exercises  reflected  what  I  really  wanted  to  do”.   
An exploratory factor analysis (maximum likelihood extraction method) on the 24 items showed that 
two factors that had eigenvalues of 6.42 and 2.14, explained 26.62% and 8.73% of the total variance, 
respectively. After promax rotation, all 12 need satisfaction items loaded positively on the first factor with 
loadings ranging between .42 and .77. All 12 need frustration items loaded on the second factor with loadings 
ranging between .34 and .75. Cronbach’s  alpha  was  .87 for the need satisfaction scale, and .84 for the need 
frustration scale. The items of both the original scale (Chen et al., 2013) and the version that was revised for 
the present study are presented in Appendix 1.  
Motives for Participation and Non-Participation. Students’  motivation   toward   the  past  PE   lesson  
(i.e. situational motivation) was assessed by means of the validated Behavioral Regulations in Physical 
Education  Questionnaire   (BRPEQ;;   Aelterman   et   al.,   2012).  We   used   the   stem   ‘I   put   effort   in   this   past   PE  
lesson  because…’.  This  stem  was  followed  by  items  reflecting  autonomous  motivation  (8  items;;  e.g.  ‘because  I  
enjoyed  this  PE  class’,  ‘because  I  found  this  PE  class  personally  meaningful’),  controlled  motivation  (8  items;;  
‘because  I  had  to  prove  myself’,  ‘because  otherwise  I  got  criticized’),  and  amotivation  (4  items;;  e.g.  ‘I  didn’t  see 
why  this  PE  class  is  part  of  the  curriculum’).  Internal  consistencies  were  satisfactory  with  Cronbach’s  alphas  of  
.91, .81, and .79 for these three scales, respectively.  
Defiance. Students’   defiance   was   measured   with   a   recently   developed   and   validated   scale 
(Vansteenkiste, et al., in press; Van Petegem et al., 2013). Specifically, we used a version of this scale that 
was adjusted to the PE context by Aelterman et al. (2013). Aelterman et al. (2013) demonstrated the reliability 
of this scale and its validity, as it was shown to relate in theoretically plausible ways to other motivational 
orientations and to PE-related  outcomes.  The  scale  assesses   students’   tendencies   to  directly   reject   the  PE  
teacher’s  authority.  It  contains  4  items  that  follow  the  stem  “During  the  past  PE  lesson…”:  “I  had  the  tendency  
to  do  exactly   the  opposite  of  what   the   teacher  expected  me   to  do”,   “I   sometimes   thought  about   completely  
ignoring  what  the  teacher  asked  me  to  do”,  “I  had  the  tendency  to  rebel  against  the  teacher’s  requests”,  and  “I  
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didn’t   care   about   what   the   teacher   asked   me   to   do:   I’d   rather   done   my   own   thing”.   The   scale   had   good  
reliability (α = .87).  
 
2.3.  Plan of Analyses 
To examine whether the associations between perceived autonomy support and controlling teaching 
and motivational regulations (autonomous motivation, controlled motivation, amotivation and defiance) were 
mediated by, respectively, need satisfaction and need frustration, a series of models was tested using 
Structural Equation Modeling (SEM) with latent variables in Mplus.  
The measurement model consisted of 8 latent constructs all represented by four parcels, except for 
perceived autonomy support, which was represented by three 2-item parcels. Each parcel represented mean 
scores created by combining stronger loading items with weaker loading items from the same scale (Little, 
Cunningham, Shahar, & Widaman, 2002). Gender was included as a control variable in the model because a 
MANOVA analysis showed differences according to gender (see Preliminary Analyses).  
To evaluate the model fit, the Comparative Fit Index (CFI); the Root Mean Squared Error of 
Approximation (RMSEA) and the Standardized Root Means Square Residual (SRMR) were selected. 
According to Hu and Bentler (1999), combined cut-off values close to .95 for CFI and close to .06 for RMSEA 
and .09 for the SRMR indicate good fit.  
After estimating the fit of the measurement model, we investigated structural relationships between 
each of the latent constructs. In a first model, direct relationships between the teaching dimensions (perceived 
autonomy-supportive and controlling teaching) and motivational regulations (autonomous motivation, 
controlled motivation, amotivation and defiance) were estimated. In a second step, a full mediation model was 
estimated, in which the teaching dimensions were related to motivational regulations only indirectly through 
need satisfaction and need frustration. Finally, we tested a partial mediation model including both the direct 
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3. Results 
3.1.  Preliminary Analyses 
Means, standard deviations, and correlations among study variables are presented in Table 1. 
Pearson  bivariate  correlations  between  students’  age  and  each  of  the  study  variables  were  non-significant (all 
rs<0.08, ns). To examine whether the main study variables differed according to student gender, we 
conducted a MANOVA with student gender as an independent variable and with the eight study variables as 
dependent variables. The multivariate effect of student gender  was  significant,  Wilks’  Lambda  =  .90,  F (8,473) 
= 6.61, p<0.001, η2 =.10. Univariate tests were significant for perceived autonomy-supportive teaching (F 
(1,481) = 10.18, p<.01, η2 = .02), perceived controlling teaching (F (1,481) = 15.94, p<.001, η2 = .03), need 
satisfaction (F (1,481) = 5.802, p<.01, η2 = .02), autonomous motivation (F (1,481) = 14.68, p<.001, η2 = .03), 
controlled motivation (F (1,481) = 4.35, p<.05, η2 = .01) and defiance (F (1,481) = 10.05, p<.01, η2 = .02). Boys 
scored higher than girls on all these variables (see Table 1). In light of these findings we controlled for gender 
in the primary analyses. 
Multilevel SEM has become an established method to analyze data that are hierarchically structured 
(Hox, 2010; Preacher, Zhang, & Zyphur, 2011), as is the case in the present study (with 499 students nested 
within 30 classes and 11 schools). Accordingly, we estimated the variances at the school and class level using 
the statistical program MLwin version 2.20 (Rasbash, Steele, Browne, & Goldstein, 2009) prior to conducting 
SEM analyses in MPlus Version 7.0 (Muthén and Muthén, 1998-2012). Three-level models indicated that there 
was no significant variance at the school level (all 𝜒2(1) < 0.157, ns). We proceeded with estimating two-level 
models with students nested within classes. Class-level variance was significant for perceived autonomy 
support (𝜒2(1) = 9.727, p = .002; ICC = .21), perceived controlling teaching (𝜒2(1) = 7.074, p = .008; ICC = 
.12), need satisfaction (𝜒2(1) = 7.309, p = .007; ICC = .13), autonomous motivation (𝜒2(1) = 8.601, p = .003; 
ICC = .17), amotivation (𝜒2(1) = 5.812, p = .02; ICC = .09) and defiance (𝜒2(1) = 5.864, p = .02; ICC = .09), but 
not for need frustration (𝜒2(1) = 3.069, p = .08, ns; ICC =.05) and controlled motivation (𝜒2(1) = 0.254, p = .61, 
ns; ICC = .01).  
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Table 1 
Descriptive Statistics and Correlations between Study Variables  
 Total 
sample 
F-value Boys Girls 
       
 N=482  N=207 N=275        
  M SD  M SD M SD 2 3 4 5 6 7 8 
1. Autonomy-supportive teaching  2.99 .81 10.18** 3.12 .82 2.88 .79 -.16*** .61*** -.26*** .51*** .05 -.29*** -.15*** 
2. Controlling teaching 1.80 .68 15.94*** 1.94 .74 1.69 .63 - -.20*** .50*** -.26*** .28*** .35*** .55*** 
3. Need satisfaction  3.22 .74 5.80** 3.30 .72 3.14 .72  - -.36*** .70*** .06 -.36*** -.20*** 
4. Need frustration 1.96 .63 .00 1.96 .61 1.96 .65   - -.37*** .44*** .51*** .34*** 
5. Autonomous motivation 3.45 .89 14.68*** 3.61 .90 3.30 .86    - .10* -.62*** -.20*** 
6. Controlled motivation 1.75 .63 4.35* 1.83 .66 1.71 .62     - .21*** .13** 
7. Amotivation 1.80 .79 .85 1.78 .86 1.84 .76      - .23*** 
8. Defiance 1.83 .85 10.05** 1.96 .90 1.72 .78       - 
Note: *p< .05; **p< .01, ***p<.001. 
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These analyses showed that the class-level variance was small and in some cases even not 
significant.  According  to  Preacher  et  al.  (2011),  multilevel  SEM  is  less  efficient  when  ICC’s  are  lower  than  .10,  
which was the case for 4 out of 8 variables. Multilevel SEM is also less efficient with Level 2 samples smaller 
than 100, which was the case in the present study. Testifying to the fact that problems may arise when using 
multilevel SEM when Level 2 variance and sample size are small, and an attempt to estimate the hypothesized 
multilevel SEM model did not yield a converging solution, we proceeded with single level SEM in the primary 
analyses. 
 
3.2.  Primary Analyses 
The measurement model of all latent constructs and 31 indicators yielded good fit to the data 
[χ2(429)=867.03; RMSEA=.045; CFI=.95; SRMR=.05]. The factor loadings of the indicators ranged between 
.58 and .86.  
Direct Effects Model. In a first structural model, we examined whether perceived autonomy-
supportive and controlling teaching related to each of the motivational outcomes. This model had adequate fit 
[χ2(232) = 505.07; RMSEA=.049; CFI=.95; SRMR=.05]. Perceived autonomy support related positively to 
autonomous motivation (β=.52, p<.001) and negatively to amotivation (β= -.25, p<.001), whereas it yielded an 
unexpected (but small) positive association with controlled motivation (β=.14, p<.05) and was unrelated to 
defiance (β= .04, ns). Perceived controlling teaching related negatively to autonomous motivation (β= -.20, 
p<.001), and positively to all other motivational outcomes, that is, controlled motivation (β= .42, p<.001), 
amotivation (β= .41, p<.001) and defiance (β= .62, p<.001). The correlation between the latent constructs for 
perceived autonomy support and controlling teaching was significantly negative (β=-.27, p<.001). 
Full Mediation Model. In a second step, we entered experienced need satisfaction and need 
frustration as possible mediators in the model and estimated a full mediation model in which perceived 
teaching behaviors were related only indirectly to the motivational outcomes through experienced need 
satisfaction and need frustration. The model had acceptable fit [χ2(437)=958.49; RMSEA=.049; CFI=.94; 
SRMR=.059]. Perceived autonomy support was related positively to need satisfaction (β= .68, p < .001) which 
in turn related positively to autonomous motivation (β=.72, p<.001) and controlled motivation (β=.33, p<.001), 
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and negatively to amotivation (β=-.21, p<.001). The relationship between need satisfaction and defiance was 
not significant. Follow-up tests of indirect effects from perceived autonomy support via need satisfaction 
towards motivational outcomes were significant for autonomous motivation (β=.49, p<.001), controlled 
motivation (β=.22, p<.001) and amotivation (β=-.14, p<.001), but not for defiance (β=-.06, ns).  
Perceived controlling teaching related positively to need frustration (β=.69, p < .001) which, in turn, 
related negatively to autonomous motivation (β=-.11, p<.01) and positively to controlled motivation (β=.68, 
p<.001), amotivation (β=.53, p<.001) and defiance (β=.41, p<.001). Follow-up tests of indirect effects were all 
significant: autonomous motivation (β=-.08, p<.01), controlled motivation (β=.47, p<.001), amotivation (β=.36, 
p<.001) and defiance (β=.28, p<.001). 
We also found small but significant cross-paths from perceived autonomy support to need frustration 
(β=-.12, p<.01) and from perceived controlling teaching to need satisfaction (β=-.13, p<.01). These paths were 
substantially smaller in effect size than the predominant symmetrical paths. Indirect effects from perceived 
autonomy support through need frustration towards autonomous motivation (β=.01, p=.05), controlled 
motivation (β=-.08, p<.01), amotivation (β=-.06, p<.01) and defiance (β=-.05, p<.05) were all significant. 
Similarly, indirect effects from perceived controlling teaching through need satisfaction towards autonomous 
motivation (β=-.09, p<.01), controlled motivation (β=-.04, p<.001), and amotivation (β=.03, p<.05) were also 
significant. Finally, a significant negative relationship was found between the latent construct for need 
satisfaction and need frustration (β=-.27, p<.001). 
Partial Mediation Model. Finally, we tested a partial mediation model which, apart from the indirect 
relations between the teaching dimensions and motivational regulations through need satisfaction and need 
frustration, also yielded direct relationships between teaching dimensions and motivational outcomes. The 
difference in model fit between the full mediation model and the partial mediation model was significant 
[χ2(8)=91.63; p<.001], with the partial mediation model yielding better fit [χ2(429)=867.02; RMSEA=.045; 
CFI=.95; SRMR=.05]. Given that only the direct pathway from perceived controlling parenting to defiance was 
significant, only this pathway was retained in the final model [χ2(436)=871.85; RMSEA=.045; CFI=.95; 
SRMR=.05], which is displayed in Figure 2.  
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When compared to the full mediation model, two relationships changed after adding the direct 
relationship between perceived controlling teaching and defiance. First, a significant negative relationship 
between need satisfaction and defiance emerged (β=-.10, p=.05), whereas the relationship between need 
frustration and defiance was no longer significant (β=-.11, ns). As a consequence, indirect effects from 
perceived autonomy support (β=.01, ns) and controlling teaching (β=-.07, ns) through need frustration towards 
defiance were no longer significant. Also the indirect relationship between perceived controlling teaching and 
defiance through need satisfaction was not significant, whereas the indirect relationship between autonomy 
support and defiance through need satisfaction became significant (β=-.06, p=.05). All other indirect effects 
remained significant, as in the full mediation model. 
 
4. Discussion 
The present study adds to the findings of a large number of SDT-based studies in education more 
broadly (e.g., Filak & Sheldon, 2008, Jang et al., 2009, 2010) and in the context of PE in particular (see Van 
den Berghe, Vansteenkiste, Cardon, Kirk, & Haerens, 2012 for a recent overview) by revealing a bright 
pathway in which experienced need satisfaction explains why perceived autonomy-supportive teaching is 
related to beneficial types of motivation. The novelty of the present study, however, lies in the fact that it 
attempted to better understand the roots of unfavourable types of motivation in the context of PE. It did so by 
distinguishing between and simultaneously incorporating need satisfaction and need frustration, as well as 
perceived autonomy-supportive and controlling teaching in relation to diverse motivational outcomes. Several 
findings were consistent with the recent claims that a darker pathway deserves being studied apart from a 
brighter pathway.  
First, we found rather modest negative correlations between perceived autonomy-supportive and 
controlling teaching as well as between need satisfaction and frustration, indicating that each do not 
necessarily fall along a single continuum, but constitute separate constructs. The correlations between 
autonomy-supportive and controlling style obtained in the present study were even somewhat smaller than 
correlations obtained in other studies focusing on coaching behavior (e.g., Bartholomew et al., 2011a) and 
parenting (e.g., Soenens, Vansteenkiste, et al., 2007). This finding might have to do with the fact that we 
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assessed perceptions   of   teachers’   behavior with reference to one specific lesson. When evaluating a 
socialization  figure’s  behavior immediately after an interaction of about an hour, students may be more likely to 
recall instances of both autonomy-supportive and controlling behaviors. When tapping into more general 
retrospective accounts of socialization  figures’  style,  children  may  be  more  likely  to  focus  on  only  autonomy-
supportive or controlling events, thus resulting in stronger negative associations between perceived autonomy-
supportive and controlling style. Although future research is needed on this  topic,  it  seems  likely  that  students’  
recollection  of   teachers’  behaviors immediately after a lesson is more accurate and free from response bias 
(thus resulting in a more realistic estimation of the association between autonomy-supportive and controlling 
behaviors) than a general retrospective assessment, for instance, over a semester.  
Second, on the basis of findings in a small set of studies in contexts such as sport (Bartholomew, 
2011a, b; Stebbings et al., 2012), work (Gillet et al., 2012), and health (Ng et al., 2013; Verstuyf et al., 2013), 
we had hypothesized that perceived controlling teaching behaviors, rather than the mere lack of perceived 
autonomy support, would be related most strongly to need frustration, which in turn would be related primarily 
to less optimal motivational functioning (controlled motivation, amotivation, defiance). Indeed, our findings 
revealed that while perceived autonomy support was related primarily to need satisfaction and autonomous 
motivation, perceived controlled teaching was related more closely to need frustration and to controlled 
motivation, amotivation, and defiance. These findings are consistent with those from a recent study, in which it 
was found that observed controlling teacher behavior was   either   directly   or   indirectly   (through   students’  
perceived controlling teaching) related to controlled motivation and amotivation (De Meyer et al., in press).  
The current study furthermore adds to the De Meyer et al. (in press) study by examining the mediating 
role of students’   need   frustration   in   the   relationship   between   perceived   controlling   teaching   and   students’  
motivational regulations. Consistent with SDT, associations between perceived controlling teaching and both 
controlled  motivation   and   amotivation  were   fully  mediated  by   students’   experienced   need   frustration.   When 
students reported that their teacher was more controlling, they were also more likely to feel pressured 
(autonomy frustration), to start to doubt their capabilities to perform well (competence frustration), and to get 
the idea that the teacher disliked them (relatedness frustration). In turn, these experiences of need frustration 
were related to suboptimal motivational outcomes. Specifically, students reporting high levels of need 
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frustration were not only more likely to see the lesson as a waste of time (amotivation), they also reported 
having put effort into the lesson only to meet externally or internally pressuring demands (controlled 
motivation). Need frustration also had a small negative association with autonomous motivation, showing 
that students experiencing need frustration were less likely to enjoy the class or to value the purpose of the 
lesson.  
Based on recently conducted studies in the parenting domain (Van Petegem et al., 2013), we 
expected that need frustration would also account for the associations between a controlling  style and 
defiance. The tendency to rebel against a teacher would then represent a derivative and compensatory way 
of dealing with the experiences of need frustration following from controlling teaching.  Yet, need frustration 
did not account for the association between controlling teaching and defiance. Results  showed  that  students’  
tendency   to   oppose   the   teacher’s   authority   had   a   more   direct   relationship   with   controlling   teaching,  
suggesting that students tended to straightforwardly defy the pressuring requests and expectations of 
controlling teachers in a direct (i.e., unmediated) fashion. There are several possible explanations to this 
finding. First, student reports were in relation to one specific lesson the students had just engaged in. 
Compared to studies in the parenting domain capturing more general perceptions of parental behavior (Van 
Petegem et al., 2013), we might have tapped into a more specific, impulsive, and context-specific type of 
defiance. Perhaps the route via need frustration entails a rather deliberate process where students decide 
relatively   consciously   to   rebel   against   socialization   figures’   authority   after   having   been   exposed   to   a   long  
history of controlling interactions, involving an accumulation of need frustrating experiences. In contrast, 
perceptions of a teacher as being controlling in a specific context and within a short time frame might elicit a 
direct   and   impulsive  desire   to  oppose   the   teacher’s  authority.  This  more   impulsive  attempt   to   restore  one’s  
freedom would perhaps  not be mediated by any deliberation about how to cope with experiences of need 
frustration. Second, as the present study was cross-sectional in nature, it is not clear whether controlling 
teaching elicited the tendency to defy the teacher or whether teachers increased their use of controlling 
strategies when they found out that students rebelled against the teacher. As such, at least part of the direct 
association between a controlling teaching style and student defiance might represent both a teacher- and a 
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student-driven effect, an issue that deserves greater attention through longitudinal and experimental research 
in the future. 
Although some studies showed that aggregate measures of controlling (versus autonomy-supportive) 
teaching are related to lower need satisfaction and low-quality motivation (e.g., Jang et al., 2009), few have 
looked at the specific cross-path relationships between controlling teaching and positive motivational 
outcomes. Although we found that symmetrical relationships (i.e., between autonomy support and need 
satisfaction) were much stronger than cross-paths (i.e., between autonomy support and need frustration), all of 
the cross-paths  between  teaching  behaviors  and  students’  needs  were  significant.  This  suggests  that  students  
also experienced less need frustration when they perceived their teachers as more autonomy-supportive, 
while feelings of need satisfaction were lower when teachers were perceived as more controlling. Such cross-
paths are consistent with theorizing (Vansteenkiste & Ryan, 2013) and past work showing that controlling 
socialization also relates negatively to positive outcomes (e.g. Aunola & Nurmi, 2004, Bartholomew, 2011b).  
 
4.1.  Directions for Future Research  
 The   relatively   modest   negative   correlations   observed   between   students’   perceptions   of   autonomy-
supportive and controlling teaching behaviors are in line with previous research in the sport (Bartholomew et 
al., 2011b) and educational domain (e.g., Reeve et al., 2013). Such findings indicate that perceived autonomy 
support and control are not always perfectly opposite sides of the same coin (Pelletier, Fortier, Vallerand, & 
Brière, 2001) and may at times even co-occur (Bartholomew, et al., 2011b). As such, teachers may rely on a 
cocktail of both autonomy-supportive and controlling teaching behaviors during the course of the lesson. For 
instance, in a PE lesson a teacher could pressure students to come out of the dressing room by using threats 
and punishments, while starting the lesson explaining the relevance for the topic at hand. Some teachers 
might   stimulate   students’   initiative   by   providing   considerable   amounts   of   choice,   while   at   the   same time 
pressuring students by referring to tests or examinations. It might be interesting to examine in future studies 
whether and how teachers, who combine autonomy-supportive   and   controlling   behaviors,   affect   students’  
motivation and behavior compared to teachers who predominantly rely on either autonomy-supportive or 
controlling behaviors.  
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The present study focused only on controlling teaching as one aspect of a need thwarting context. 
However, according to SDT (Deci and Ryan, 2000), need frustration can also emerge when teacher-student 
interactions are cold, unfriendly, indifferent, and distant (e.g., Soenens, Duriez, Vansteenkiste, & Goossens, 
2007) or when teachers engage in a chaotic style (e.g., Jang et al., 2010; Vansteenkiste et al., in press). 
Future  studies  could   try   to  simultaneously   incorporate  students’  perceptions  of   controlling,  cold,  and  chaotic  
teaching behaviors. As previous research revealed that there is large variability in how the same teacher is 
perceived by different students (e.g. Haerens et al., 2013, De Meyer et al., in press) and as studies in the sport 
domain suggest that these perceptions can also fluctuate from day to day (Bartholomew et al., 2011a), future 
studies could also attempt to assess motivational experiences of the same students across different days or 
lessons, and with different teachers.    
The data in the present study were all based on student self-reports. Although students’  perceptions  of  
their   teacher’s behavior are considered the most proximal indicators of motivational outcomes, in future 
studies a multi-informant (teacher, observer, student) perspective could be taken to gain more insight into the 
way teachers actually behave, self-declare to behave and are perceived by the students (e.g., Aelterman, 
Vansteenkiste, Van den Berghe, De Meyer, & Haerens, 2014). Such research is important because one might 
argue that, rather than representing substantive distinctions, the distinctions between controlling and 
autonomy-supportive teaching and between need satisfaction and need frustration are caused by response 
tendencies. For instance, some individuals may have a tendency to systematically (dis)agree with all 
negatively worded items in a questionnaire, resulting in an inflated and artificially strong association between 
controlling teaching and need frustration. If, however, future research would demonstate that these 
hypothesized unique associations also show up with multi-informant assessments of teaching style, needs, 
and outcomes (see e.g., De Meyer et al., in press for initial steps in this direction), this alternative explanation 
in terms of response tendency could be ruled out.  
Moreover, the size of the correlation between autonomy-supportive and controlling behaviors might 
also fluctuate across informants. Reeve et al. (2013) for instance showed in a broad sample of 815 high school 
teachers from eight different countries that the extent to which teachers self-described controlling and 
autonomy-supportive style stand in opposition to each other varies as a function of the extent to which they 
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adopt a more controlling approach. That is, if teachers relied on more controlling practices themselves, they 
viewed a controlling style as more independent of an autonomy-supportive style, while both were more 
antithetical if teachers relied less on a controlling style. Presumably, to the extent one perceives the two as 
more independent, it would serve as a legitimation to more frequently rely on a controlling style, as they would 
constitute just another way to motivate students (Reeve et al., 2013).  
 
4.2.  Practical Implications 
One obvious recommendation following from current and previous findings is that, besides training 
teachers to become more autonomy-supportive towards their students (Su & Reeve, 2011), raising awareness 
among teachers about the motivational risks associated with controlling practices and discouraging them from 
engaging in such practices, might be equally important. By providing teachers with insight into the motivational 
dynamics demonstrated in this study, they may come to a deeper understanding of what it means to be 
controlling, which is a starting point to begin avoiding these behaviors. Moreover, it seems crucial that 
teachers not only reflect on their interpersonal style, but also think about how their didactical approach might 
frustrate  students’  needs.  For  instance,  when  composing  the  teams  in  a  basketball   lesson  the  teacher  might  
pick three students who can in turn pick students for their teams. In such a situation students who were 
selected last by their classmates will probably doubt their capabilities (competence frustration) and feel 
excluded  or  disliked  (relatedness  frustration).  Although  the  teacher’s  interpersonal style in this situation is not 
necessarily controlling, cold, or chaotic, this didactical approach might still have elicited feelings of need 
frustration among some students. 
Encouraging teachers to avoid the use of controlling tactics might not be as easy as it seems at first 
sight  as  it  represents  a  change  in  one’s  motivating  style.  Moreover,  teachers  frequently  engaging  in  controlling  
teaching might be less open to change and may hesitate to decrease their engagement in controlling 
behaviors because the use of a controlling style is intertwined with their broader personality functioning (Van 
den Berghe, et al., 2013). Specifically, teachers with a controlled causality orientation, that is, teachers who 
tend to perceive pressure more easily in their environment and who at the same time are more sensitive for 
pressuring cues around them, were found to engage in more controlling behaviors, as rated by external 
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observers. Clearly, this issue deserves attention when designing continuous professional development (CPD) 
programs for teachers.  
 
4.3.  Limitations 
 One important limitation of the current study is its cross-sectional design, which prevents us from 
drawing conclusions about the direction of effects. Most likely, the relationships between teaching behaviors 
and motivational outcomes are bidirectional in nature. Cross-lagged longitudinal, experimental and 
interventional designs are needed to clarify the direction of the relationships obtained in the present study.  
 The sample of the present study consisted out of 499 students out of 30 classes and 11 schools. As 
independence between students in the same class and school is not guaranteed with such a hierarchical 
design, multilevel SEM would have been more appropriate. However, given the small sample sizes at the 
school (n=11) and class level (n=30), and the  low  ICC’s  for  4  of  out  8  study  variables  such  an  approach  was  
not possible nor necessary in the current study (Hox, 2010; Preacher et al., 2011). Further, psychological need 
satisfaction and need frustration were considered as composite latent factors. It might be interesting for future 
research to examine the antecedents and outcomes of the separate needs (autonomy, competence, and 
relatedness). 
Finally, although bivariate correlations between manifest variables were not significant, we found an 
unexpected positive relationship between perceived autonomy support and controlled motivation, via need 
satisfaction in the process model when controlling for all other pathways. Similar positive relationships 
between perceived autonomy support and controlled motivation were also found among samples of Chinese 
students (Zhou, Ma, & Deci, 2009). In the latter study, Zhou and colleagues (2009) suggested that the 
increased autonomy support may have resulted in more controlled motivation because it particularly prompted 
greater introjected regulation, that is greater willingness to engage in the activities because students wanted to 
get  the  teacher’s approval. To test the interpretation suggested by Zhou and colleagues (2009) in the sample 
of the present study, we separated controlled motivation into introjected and external regulation and ran 
separate bivariate correlations with perceived autonomy support and each of them. And indeed, while 
perceived autonomy support was significantly negatively related to external regulation (r=-.09, p=.05), positive 
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relationships with introjected regulation were found (r=.15, p=.001), which provides further evidence for the 
interpretation made in previous research (Zhou et al., 2009). 
 
4.4.  Conclusion 
 The present study added to a small body of work (e.g. Bartholomew et al., 2011a,b; De Meyer et al., 
in press) demonstrating that the well-investigated bright pathway from autonomy support towards need 
satisfaction and autonomous motivation is relatively distinct from a darker pathway from controlling teaching 
towards need frustration and less optimal motivational outcomes. Together, the findings of the present study 
suggest that controlling teaching (and subsequent experiences of need frustration) do not simply reflect an 
absence of autonomy support (and subsequent experiences of low need satisfaction). To more accurately 
capture the detrimental effects of controlling teaching, this teaching dimension along with its consequences in 
terms of need frustration needs to be studied in its own right. Overall, the results suggest that effective 
teacher training in terms of motivational style may involve more than training teachers to become more 
autonomy supportive towards their students (Su & Reeve, 2011); it may also involve raising awareness among 
teachers about the motivational risks associated with controlling practices and discouraging them from 
engaging in such practices. 
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Appendix 1  
Basic Psychological Need Scale-Revised adapted to the context of PE (BPNS-R; Chen et al., 2013) 
Original BPNS-R items Adapted BPNS-R items 
During  the  past  PE  lesson… 
Autonomy satisfaction 
I feel a sense of choice and freedom in the things I undertake.  I felt a sense of choice and freedom in the things I undertake.  
I feel that my decisions reflect what I really want. I felt that the exercises reflect what I really want. 
I feel my choices express who I really am. I felt like the way the lesson was taught reflect what I want myself. 
I feel I have been doing what really interests me. I felt like what we have been doing during the lesson really interests me. 
Competence satisfaction 
I feel confident that I can do things well. I felt confident that I could the exercises well. 
I feel capable at what I do. I felt capable at what I did 
I feel competent to achieve my goals. I felt competent to achieve my goals 
I feel I can successfully complete difficult tasks. I felt I could successfully complete difficult tasks. 
Relatedness satisfaction 
I feel that the people I care about also care about me.  I felt that the class members I care about also cared about me. 
I feel connected with people who care for me, and for whom I care. I felt connected with the class members who care for me, and for whom I care. 
I feel close and connected with other people who are important to me. I felt close and connected to the class members who are important to me. 
I experience a warm feeling with the people I spend time with. I experienced a warm feeling with the class members I spend time with. 
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Autonomy frustration 
Most  of  the  things  I  do  feel  like  “I  have  to”. Most  exercises  and  tasks  I  did  felt  like  “I  have  to” 
I  feel  forced  to  do  many  things  I  wouldn’t  choose  to  do. I  felt  forced  to  do  many  exercises  I  wouldn’t  choose  to  do. 
I feel pressured to do too many things. I felt pressured to do too many exercises. 
My daily activities feel like a chain of obligation. I felt obligated to do certain things. 
Competence frustration 
I have serious doubts about whether I can do things well. I had serious doubts about whether I could do the exercises well. 
I feel disappointed with many of my performance. I felt disappointed with many of my performances. 
I feel insecure about my abilities. I felt insecure about my abilities. 
I feel like a failure because of the mistakes I make. I felt like a failure because of the mistakes I made. 
Relatedness frustration 
I feel excluded from the group I want to belong to. I felt excluded from the group I want to belong to. 
I feel that people who are important to me are cold and distant towards me. I felt that class members who are important to me were cold and distant towards me. 
I have the impression that people I spend time with dislike me. I had the impression that the class members I spend time with disliked me. 
I feel the relationships I have are just superficial. I felt the relationships I had with class members were just superficial. 
 
   
 




Observing Physical Education Teachers’ Need-supportive Interactions 
 in Classroom Settings1 
 
According to self-determination theory teachers can motivate students by supporting their 
psychological needs for relatedness, competence, and autonomy. The present study complements extant 
research (most of which relied on self-report measures) by relying on observations of need-supportive 
teaching in the domain of physical education (PE), which allows for the identification of concrete, real-life 
examples of how teacher need support manifests in the classroom. Seventy-four different PE lessons were 
coded for 5-minute intervals to assess the occurrence of 21 need-supportive teaching behaviors. Factor 
analyses provided evidence for four interpretable factors that is, relatedness support, autonomy support, and 
two components of structure, that is, structure before and during the activity. Reasonable evidence was 
obtained for convergence between observed and student perceived need support. Yet, the low inter-rater 









                                                             
1 Haerens, L., Aelterman, N., Van den Berghe, L., De Meyer, J., Soenens, B., & Vansteenkiste, M. (2013). 
Observing  physical  education  teachers’  need-supportive interactions in classroom settings. Journal of Sport & 
Exercise Psychology, 35, 3-17. 
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1. Introduction 
During  the  past  two  decades,  studies  on  teachers’  interpersonal  style  and  behavior  have  increasingly  
been conducted from the perspective of self-determination theory (SDT; Deci & Ryan, 2000; Ryan & Deci, 
2000). The  attractiveness  of  SDT   for   the  practice  of  education   lies   in   its   claim   that   the   support  of   students’  
basic psychological needs for autonomy, competence, and relatedness plays a pivotal role in their behavior 
and psychological adjustment. Numerous studies on education in general  (e.g., Jang, Reeve, & Deci, 2010) 
and on physical education (PE) in particular (e.g., Standage, Duda, & Ntoumanis, 2005; 2006) led to the 
formulation of empirically  supported  recommendations  for  teachers  on  how  to  nurture  learners’  psychological  
needs. The majority of these studies measured need-supportive classroom practices through self-reports. The 
present contribution aimed to gain a different insight into the notion of need-support by using observational 
measures. Although a few previous studies (e.g., Tessier, Sarrazin, Ntoumanis, 2008; 2010) used 
observations  of  teachers’  behaviors,  most  of  these  studies  had  one  or  more  limitations,  including  a  reliance  on 
small samples, a unique focus on one specific teaching style dimension, and the use of single items to rate 
teacher need support. In the present study we used a coding system capturing different dimensions of teacher 
need   support   in   terms   of   teachers’   support for the needs for autonomy, competence and relatedness, with 
each dimension being represented by multiple teacher behaviors. We then applied this coding system to a 
relatively large sample of teachers.  
 
1.1. Need-Supportive Teaching Behaviors 
Within basic psychological need theory, one of the five mini-theories of SDT (Ryan & Deci, 2002; 
Vansteenkiste, Niemiec, & Soenens, 2010), the needs for autonomy, competence, and relatedness are 
identified as fundamental psychological nutriments for optimal motivation and well-being. SDT also specifies 
which social contexts are more likely to contribute versus undermine the satisfaction of these needs (e.g., Deci 
and Ryan, 1987).  
Autonomy  refers  to  the  experience  of  being  the  initiator  of  one’s  own  actions  and   to the experience of 
psychological freedom when engaging in an activity (Assor, Kaplan, & Roth, 2002; Deci & Ryan, 2000). 
Accordingly, teacher autonomy support entails identifying, nurturing, and developing students’   personal  
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motivational resources, such as their interests, preferences, and personal goals (Reeve, 2009). To identify 
learners’  personal  motivational  resources,  teachers  display  a  sincere  interest  in  the  learners’  preferences  and  
actively listen to them, so that their voice is heard. Teachers acknowledge   students’   perspectives   and  
problems, thereby accepting rather than countering negative feelings that arise during the PE class (Reeve, 
Jang, Hardre, & Omura, 2002; Jang et al., 2010). In addition to identifying students’  interests  and  preferences, 
autonomy-supportive teachers also try to nurture these motivational resources (Reeve, 2009) through the 
provision   of   interesting,   challenging,   and   relevant   activities   that   are   likely   to  attract   students’   curiosity   (e.g.,  
demonstration of intrinsic value; e.g., Vansteenkiste, Simons, Soenens, & Lens, 2004), by offering meaningful 
choices (Mouratidis, Vansteenkiste, Sideridis, & Lens, 2011; Prusak, Treasure, Darst, & Pangrazi, 2004) or by 
creating opportunities for initiative taking (Reeve & Jang, 2006). Further, autonomy supportive teachers try to 
use non-controlling or inviting language (e.g., Simons, Dewitte, & Lens, 2003; Vansteenkiste et al., 2004) and 
they explain the personal relevance of the learning activities when they attempt to develop new motivational 
resources (Deci, Eghrari, Patrick, & Leone, 1994; Reeve & Jang, 2006).  
Competence refers to students’  experience  of  a  sense  of  effectance  and  to  the  display  of  confidence  
to achieve desired outcomes (Skinner & Belmont, 1993; Sierens, Vansteenkiste, Goossens, Soenens, & 
Dochy, 2009). Structure then refers to those teaching behaviors that contribute to the development of 
competence among students (Grolnick & Pomerantz, 2009). One key feature of structure involves the 
communication of clear and understandable guidelines and expectations (Farkas & Grolnick, 2010; Jang et al., 
2010; Sierens, et al., 2009; Vansteenkiste, et al., 2012). The setting of clear expectations is a prerequisite for 
children to develop a sense of effectiveness, as without any clear guidelines they are simply left confused and 
cannot make progress towards a particular goal. Similarly, the provision of help during activities (Jang et al., 
2010) is critical to overcome problems, but does not guarantee that children will ultimately manage to 
effectively  engage  in  the  required  activities.  Other  components  of  structure  are  more  directly  nurturing  people’s  
need for competence.  For instance, when PE teachers provide positive feedback children feel competent to 
engage in the requested activity (Koka & Hein, 2005; Mouratidis, Vansteenkiste, Lens, & Sideridis, 2008).  
Relatedness refers to development of positive and mutually satisfying relationships, characterized by a 
sense of closeness and trust (Baumeister & Leary, 1995; Ryan & Deci, 2000). Interpersonal involvement 
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(Grolnick & Ryan, 1989), one aspect of relatedness support, is characteristic of PE teachers who are 
dedicated to their students, thereby spending a considerable amount of time, energy and resources to them. 
Next to involvement, which represents a relatively quantitative feature of relatedness support (reflecting the 
degree of engagement displayed by teachers), relatedness support also involves a more qualitative feature 
reflecting the extent to which teachers interact with their students in a warm, friendly, and affectionate fashion  
(Cox & Williams, 2008; Soenens, Duriez, Vansteenkiste, & Goossens, 2007).  
 
1.2.  Research on Need-Supportive Teaching 
The general aim of the present observational study was to complement past work on teacher need 
support, most of which was either experimental or self-reported in nature. In our view, each of the three major 
ways of tapping into teacher need support (e.g., self-report, experimental, observational) has its own pros and 
cons and it is the conjoined consideration of the findings obtained across these three research lines that 
enriches our understanding of need-supportive dynamics.  
While experimental studies allow for the inference of causal conclusions, most of these studies were 
conducted in the laboratory rather than in real-life settings, which reduces their ecological validity. In 
experimental studies, one or two need-supportive components (e.g., choice; e.g., Patall, Cooper, & Robinson, 
2008) are typically isolated and experimentally varied (Vansteenkiste, Williams, & Resnicow, 2012), not 
answering the question to what extent different need-supportive teaching practices co-occur. In contrast, the 
direct  assessment  of  students’  perceived  need  support   through  self-reports allows examining to what extent 
different need-supportive practices co-occur naturally.  
We argue that observational studies complement experimental and self-reported studies in a number 
of ways. First, observation studies have high ecological validity as   real  classes  are   registered  and   teachers’  
real-life need-supportive behaviors are mapped out. This allows one to gain insight in the frequency with which 
need-supportive behaviors occur. In principle, some need-supportive practices that have been studied 
intensively in the laboratory may rarely occur in daily life. Also, it is possible that some need-supportive 
practices are more salient at the beginning of the class, while others are more relevant towards the middle or 
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the end of a class. Finally, the micro-analysis  of  PE  teachers’  need-supportive practices may produce richer 
insights in the way need support gets manifested more concretely in the context of PE.  
Second, observation studies can provide new information about the internal and external validity of 
need-supportive practices. With regard to internal validity, it might be the case that some teaching practices 
may simultaneously nurture several psychological needs. For instance, students who have the feeling that 
their teacher works from their perspective might both experience a greater sense of relatedness (Sheldon & 
Filak, 2008) and may be more volitional (e.g., autonomous) in putting effort in the learning activity (Reeve, 
2009). Similarly, rationale provision may represent a feature of both autonomy support (Assor et al., 2002) and 
structure (e.g., Farkas & Grolnick, 2010). As for external validity, observations allow one to examine the 
degree of convergence between the rated observations and the need support subjectively experienced by the 
students.  
Third, once developed, an observation schema can be used to evaluate the impact of interventions, in 
which PE teachers are trained to adopt a more need-supportive teaching style (e.g., Edmunds, Ntoumanis, 
Duda, 2008; Reeve, Jang, Carrell, Jeon, & Barch, 2004; Tessier et al., 2008; 2010). Finally, an important 
fourth advantage of the observed teaching behaviors is that they yield vivid and very concrete illustration 
material to be used in teacher training. Observations may help teachers to gain insight into the potential 
discrepancies between their self-evaluation and their actual behavior. Awareness of such discrepancies may 
be an important catalyst for change in the direction of a more need-supporting style. Tessier et al. (2010), for 
instance, showed that teachers implemented more need supportive strategies after a training during which 
they observed and discussed their own teaching style based on video-images of their own lessons.  
 
1.3.  The Present Study 
Building on previously developed coding systems (e.g., Edmunds et al., 2008; Reeve et al., 2004; 
Tessier et al., 2008; 2010), we examined the frequency and timing of occurrence of observed need-supportive 
teaching behaviors during a regular PE lesson.  We developed a broad pool of items of need-relevant 
behaviors comprising all three needs rather than just autonomy support, and used these items as a guide to 
observe and rate videos of PE lessons in a large sample of secondary school PE teachers.  
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We pursued three broader aims. First, we examined the factor structure of the rated need-supportive 
teaching behaviors, thereby expecting to find at least three factors mapping onto each of the three needs. Yet, 
we were open to the possibility that more than three factors would emerge as some dimensions might be 
multifaceted. For instance, autonomy support has been described as involving the identification, nurturance 
and development of inner preferences, interests and values (Reeve & Jang, 2006) and some components of 
structure (e.g., clarifying expectations) are considered a prerequisite for competence to be developed, while 
others (e.g., positive feedback) are more directly supportive of the need for competence. Also, we were 
interested to see where a number of specific teaching behaviors that have been described as characteristics of 
more than one dimension (e.g., empathy and provision of a rationale) would load. To substantiate the obtained 
factor  structure,  we  added  global  ratings  of  teachers’  support  for  autonomy,  competence,  and  relatedness  to  
the factor analyses to examine whether these ratings would load on their respective factors. Finally, we 
examined  the  scales’  internal  consistency,  together  with  their  intra-rater and inter-rater reliability.  
A second aim was to examine the change versus stability of these observed need-supportive 
dimensions during an entire class period. For instance, while the clarification of expectations might especially 
be prevalent at the beginning of the class, these practices might be observed less towards the middle and the 
end of a PE class period. A third aim was to investigate relationships between observed need-supportive 
teaching behaviors and the perceptions of need support by the students. Given that correlations between 
observations and perceptions of socialization  figures’  behavior  have  even  been  found  to  be  low  in  effect  size,  
even in dyadic relationships such as the parent-child relationship (e.g., Lorenz, Melby, Conger, & Xu, 2007), 
we hypothesized to find significant, yet small, relationships between observed and perceived need support in 
the teaching context.  
 
2. Method 
2.1.  Procedure  
After being contacted by telephone, principals of 43 secondary schools agreed to participate in the 
present study. PE teachers of these 43 schools were contacted and informed about the study and the planned 
measurements, resulting in a sample of 74 PE teachers that gave approval to participate in the study by 
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means of informed consent forms. In Flanders (Belgium), PE is a compulsory subject in secondary schools 
taught by specialized teachers for two 50-minute lessons each week (including time for transportation and 
clothing). In some schools the two 50-minute lessons are combined into one single 100-minute lesson.  
Teachers were asked to provide an overview of their scheduled PE lessons. For the present study, 
data were gathered in one planned lesson either on games (e.g. volleyball) or on artistic sports (e.g. dance). 
Two weeks before the assessment, all students received an informed consent form to be signed by their 
parents.   The   informed   consent   form   explained   the   study   purposes   and   asked   for   parents’   authorization for 
their child to be videotaped and to participate in the study. Students who did not return a signed informed 
consent form did not participate in the observed lesson.  
PE classes were videotaped using digital camcorders. The camcorder was positioned on a fixed spot 
in the gymnasium in such a way as to capture a maximum view of the ongoing class. Additionally, teachers 
were equipped with a small microphone fixed on their shirt. At the end of each lesson, ten minutes were 
reserved for teachers and students to be able to fill out the questionnaire. The present study is part of a larger 
research project of which the goal is to investigate motivational dynamics in a large sample of teachers and 
students. The study protocol was approved by the Ethical Committee of Ghent University.  
 
2.2.  Participants  
The sample of the present study consisted of 74 teachers (M = 37.5; SD = 10.8 years), of which 62% 
were men. Teachers had on average 14.4 (SD = 11.1) years of teaching experience. Fifty one percent of the 
teachers  had  a  bachelor  degree  and  49%  had  a  master’s  degree  in  PE.  The  classes  included  14  students on 
average. Of the participating classes 30%, 15% and 55% were only boys, only girls, and mixed gender 
classes, respectively. More than half of the classes (e.g., 56%) were in an academic track, 22% were in a 
technical track, and 21% were in a vocational track2. All  secondary school grades were equally represented in 
the sample, with 32%, 32% and 36% of the participants being in 7th-8th, 9th-10th, and 11th-12th grade,                                                              
2 The academic track is a very broad form of general education preparing students for higher education. The 
technical track also offers a form of general education, but with a less theoretical and more technical and 
practical approach. The vocational track prepares secondary school students for the labor market immediately 
after secondary school. 
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respectively. A sample of 910 out of 1229 students (mean age 15.2, SD = 1.9, 54% boys) returned a signed 
informed consent form, were present at the day of measurement, and accurately filled out the Teacher As 
Social Context Questionnaire (TASCQ; Belmont, Skinner, Wellborn, & Connell, 1988).  
 
2.3.  Measures 
Observations. Twenty-one possible need-supportive behaviors were observed (see Appendix 1 for an 
overview of all behaviors). The items were selected based on an extensive review of the existing literature 
regarding characteristics of need-supportive teaching (e.g. Reeve et al., 2004; Reeve & Jang, 2006; Tessier et 
al., 2008; Vansteenkiste, Zhou, Lens, & Soenens, 2005). An expert panel, consisting of both PE teachers and 
researchers specialized in the field of SDT, observational measures and PE, gathered during three panel 
meetings to observe and code video-tapes of PE classes. After group discussion, individual items were 
revised, refined and elaborated and meaningful examples for each of the observed behaviors were added. 
During the third meeting each of the experts independently coded two PE classes using the revised list of 
teaching behaviors. Problems or doubts raised during the coding process were registered and discrepancies in 
interpretation of different teaching behaviors were discussed, which led to a final refinement in the observed 
behaviors and the addition of some more illustrative examples. 
The 21 need-supportive behaviors were coded every five minutes using a 4-point frequency scale, 
ranging from 0 (never observed) to 1 (sometimes observed), to 2 (often observed) to 3 (observed all the time). 
We chose a 5-minute interval over a 3-minute or 10-minute interval because initial inspection of the videotapes 
revealed that a meaningful and sufficiently large amount of teaching behavior occurred during 5-minute units. 
An average of 7.5 (SD=2.8) intervals per lesson was coded for each of the 21 behaviors.  In total, 11655 five-
minute intervals were coded for the purpose of the present study. In addition to this micro-analytical coding, 
the   observers   also   scored   their   impression   of   teachers’   global   provided   autonomy   support,   structure,   and  
relatedness support using a 4-point scale at the end of the class. In doing so, they based themselves on the 
operational definitions of these three teaching dimensions as found in the literature (Reeve, 2006). The 
complete list of items can be found in Appendix 1.  
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Teacher and child background characteristics. Teacher and child background characteristics, 
including age, gender, diploma, and years of teaching experience (in the case of the teachers) were measured 
by means of a questionnaire. Further, the students answered one additional question, asking whether the 
videotaped lesson differed from other lessons taught by the same teacher on a 5-point scale ranging from 1 
(this lesson was totally similar) to 5 (this lesson was totally different). Fifty seven of the 74 classes (77%) had 
an average score lower than 3, indicating that most students did not perceive strong differences between the 
observed lesson and previous lessons taught by the same teacher. 
Perceived need support. Students’   perceived  need  support  was  measured  by  means  of   a   slightly  
adapted version of the short version of the Teacher as Social Context Questionnaire (TASCQ; Belmont et al., 
1988). The Dutch version of this questionnaire has been validated in previous research (Sierens et al., 2009). 
For the purpose of the present study, the questionnaire was adapted to the context of PE by including the 
stem  “During  the  PE  lesson  you  just  completed…”  and  by  replacing  specific  references  to  academic  subjects.  
For  instance,  the  item  “My  teacher  gave  me  lots  of  choices  about  how  I  do  my  schoolwork”  was  changed  into  
“My   teachers  gave  me   lots  of   choices  on  how   to  deal  with   the  exercises”.  As   two  of   the  negatively  worded  
items  in  the  relatedness  support  scale  (e.g.,  “The  teacher  just  did  not  understand  me”  and  “I  could  not  count  
on  my  teacher  when  I  need  him/her”)  reduced  the  internal  consistency  of the scale, these were removed. For 
the  same  reason,  two  items  were  removed  from  the  structure  scale  (“The  teacher  acted  differently,  every  time  I  
did   something   wrong”   and   “My   teacher   kept   changing   how   he/she   acted   towards  me.”)   and   the   autonomy  
support scale  (“My  teacher  is  always  getting  on  my  case  about  how  I  engage  in  exercises  during  the  lesson”  
and  “It  seemed  like  my  teacher  was  always  telling  me  what  to  do”).  The  scales  including  the  negatively  worded  
items displayed internal consistencies of respectively .71, .55 and .65, as determined by Cronbach’s  alpha. 
Removing  these  items  resulted  in  a  more  internally  consistent  scale  for  ‘perceived  relatedness  support’  (e.g.  
“My   teacher   really   cared   about   me”,   α =.78),   ‘perceived   structure’   (e.g.,   “The   teacher explained his 
expectations  to  me”;;  α =.76),  and  ‘perceived  autonomy  support’  (e.g.,  “My  teacher  explained  how  I  can  use  the  
things we learned in PE, α =.78), each consisting of six items.  
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2.4.  Plan of Analyses  
To examine the factor structure of the observed 21 proposed need-supportive teaching behaviors (Aim 
1), exploratory factor analyses (EFA) using principal component analyses were conducted using SPSS version 
20.0. Factor analyses were conducted on the aggregated 5-minute interval scores, divided by the number of 
five-minute intervals per PE lesson period. Next to the Scree test (Cattell, 1966), Monte Carlo parallel analyses 
were conducted to determine the number of factors to be retained, which is said to represent the most 
accurate method for this purpose (Henson & Roberts, 2006). Promax with Kaiser Normalization for 
nonorthogonal rotation was used to allow retained factors to be correlated. As recommended (Henson & 
Roberts, 2006), both factor pattern coefficients and factor structure coefficients were reported. 
Factor composite scores were created by multiplying the rating for each of the practices by its 
corresponding loading on the factor and summing these values. The advantage of calculating factor composite 
scores is that items with a higher, relative to those with lower, factor loadings have a stronger influence on the 
total sum score. In addition, no decisions regarding the exclusion of cross-loadings have to be made when the 
obtained factor structure is more complex (Di Stefano, Zhu, & Mindrila, 2009). To establish the construct 
validity for the retained factors, we repeated the factor analyses, this time adding the three global ratings of 
autonomy support, structure and relatedness support next to the 21 need-supportive practices. We then 
inspected whether these global ratings loaded appropriately on the retained factors. Further, three trained 
observers independently coded 30 identical videotapes of PE lessons to assess inter-rater reliability, whereas 
one observer coded the same twenty lessons twice two weeks apart to assess intra-rater reliability. Intra-rater 
and inter-rater reliabilities were calculated by means of intra-class correlation coefficients (ICC), thereby using 
a two-way random model. Although limits for levels of reliability are fairly arbitrary, values below .50 are 
considered as poor, whereas values from .50 to .75 and above .75 are considered as moderate and good, 
respectively (Portney & Watkins, 2009, p.82). To determine internal consistency of the retained factors, 
internal  consistencies  as  indexed  by  Cronbach’s  alpha  were  calculated.  For  these  analyses,  items  with  factor  
pattern coefficients greater than .30 were considered as sufficiently high. Finally, correlations between factor 
composite scores were calculated by means of Pearson r correlations. 
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To examine the prevalence of the rated need-supportive dimensions during the course of a PE lesson 
period (Aim 2), the first two 5-minute and final two 5-minute intervals of each lesson period were aggregated to 
create scores for the beginning and the end of the lesson, respectively. For the middle of the lesson, 
aggregated scores were created by summing the ratings of the remaining 5-minute intervals, which could vary 
from one to eleven depending on the lesson length. Similar to previous analyses, factor composite scores 
were created for the beginning, middle and end of the lesson by multiplying the ratings for each of the 
practices by its corresponding factor loading and summing these values. These time-specific factor composite 
scores were then simultaneously entered as within-subjects variables in the repeated measures MANOVA 
(with lesson period as a within-subjects factor and the four dimensions of need support as dependent 
variables) to examine whether and how the retained factors changed throughout a PE lesson. Both 
multivariate and univariate F-values were inspected. All these analyses were conducted with SPSS version 
20.0. All these analyses were conducted with SPSS version 20.0.  
To examine the convergence between rated teacher need support and student perceived need 
support (Aim 3) we made use of MLwiN version 2.20 (Rasbash, Steele, Browne, & Goldstein, 2009). The data 
were conceptualized as a two-level hierarchical model, consisting of 910 students at Level 1 and 74 classes 
(or teachers) at Level 2. A baseline variance components model (Rasbash et al., 2009) or intercept-only model 
(Hox, 2010) was used to evaluate how much of the variation in perceived need support was situated at the 
class (e.g., Level 2) versus the student level (e.g., Level 1). Next, we examined whether the need support as 
observed by external raters related to the variation in perceived child need support at the class level. All 
quantitative explanatory variables were mean centered before entering them in the multiple predictor models.  
 
3. Results 
3.1.  Aim 1: Assessing the Factor Structure of 21 Observed Need Supportive Teaching Behaviors  
Monte Carlo Parallel analyses with 21 variables and 100 replications supported a 4-factor solution. 
Consistent with this, the Scree plot indicated a clear drop in eigenvalues between the fourth and the fifth factor 
(e.g., from 2.09 to 1.17). Together, the four retained factors explained 57.6% of the variance in the observed 
need-supportive teaching behaviors. Table 1 presents item communalities (h2) together with the factor pattern 
  Chapter 5  
 165 
and factor structure coefficients. Communalities ranged between .37 and .79, while the factor loadings after 
Promax  rotation  were,  with  the  exception  of  one  item    (e.g.,  ‘The  teacher  encourages  students  to  persist’)  all  
above .30. This one low loading item was removed from further analyses.  
Four teaching practices (see Table 1) loaded exclusively on the first factor, which explained 18.7% of 
the  variance  and  was  labeled  ‘Relatedness  Support’.  Three  other  items  with  cross-loadings also loaded above 
.30 on this first factor. The second factor, explaining 15.1% of the variance, consisted of five practices, of 
which  four  loaded  exclusively  on  this  factor.  Given  the  content  of  the  items,  this  factor  was  labeled  ‘Structure  
before  the  activity’.  The  third  factor  consisted  of  seven  practices,  of  which  six  loaded  exclusively  on  this  factor. 
It explained 13.8% of the variance. Because these practices refer to the provision of guidance and support 
during  the  activity,  this  factor  was  labeled  ‘Structure  during  the  activity’.  Finally,  four  items  loaded  on  the  fourth  
factor, of which two were cross-loadings. This factor was labeled Autonomy Support and explained 9.9% of the 
variance.   
The labeling of the factors was largely confirmed after adding the global ratings of relatedness 
support, structure and autonomy support to the factor analyses. Overall ratings of relatedness support and 
autonomy support loaded significantly on the retained relatedness support (e.g., .58) and autonomy support 
(e.g., .69) factors, respectively. Overall ratings of structure loaded exclusively high (e.g., .52) on the factor 
‘Structure  before   the  activity’,  but  did  not   load  on   the  factor   ‘Structure  during   the  activity’.   In  contrast,  global  
ratings of relatedness support yielded a cross loading (e.g., .36) on the latter factor.   
Table 2 presents the internal consistencies, intra-rater and inter-rater reliabilities for each of the 
retained factors. As can be noticed, three of the four retained factors were sufficiently internally consistent (all 
α’s   above   .69). For the autonomy support scale internal consistency was moderate (α =.59). Intra-rater 
reliabilities   of   all   retained   factors   were   good   (all   ICC’s>.82). Inter-rater reliabilities were of variable quality, 
being good for structure before the activity and autonomy support, moderate for structure during the activity 
and poor for relatedness support. Finally, the correlations between the factor composite scores are presented 
in Table 3. As can be noticed, none of the observed need support dimensions were significantly related, with 
the exception of a negative association between structure during the activity and autonomy support. 
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Table 1  
Factor Loadings of Pattern Matrix and Structure Matrix of the Observed Need-supportive Teaching Behaviors Rotated to the Promax Criterion 











... is enthusiastic and eager 1.71 + 0.71 .86/.85 .01/.06 -.01/.11 -.24/-.21 .79 
…  takes  the  perspective  of  students into account, is empathic  1.66 + 0.82 .83/.84 -.06/-.02 .09/.16 .20/.21 .76 
…  puts  effort  and  energy  into  the  lesson   1.69 + 0.84 .78/.78 .27/.32 -.10/.01 -.29/-.25 .76 
…  is  physically  nearby  the  students  1.84 + 0.68 .74/.77 .08/.11 .19/.25 .18/.18 .66 
…  pays  attention  to  what  the  students are saying  1.20 + 0.70 .66/.64 -.36/-.32 -.16/-12 .34/.39 .68 
... provides variation between or within exercises 1.22 + 0.66 -.05/.01 .78/.77 .05/.00 .09/.07 .61 
... gives clear (verbal) instructions 2.01 + 0.64 .11/.16 .76/.77 .22/.24 -.32/-.35 .77 
…demonstrates  the  tasks  himself,  is  a  'model'  for  the  students  0.82 + 0.75 .10/.10 .63/.65 -.33/-.33 -.10/-.07 .54 
…gives  an  overview  of  the  content  and  structure  of  the  lesson  0.26 + 0.25 -.03/-.00 .60/.60 .02/-.02 .05/.04 .37 
…  offers  the  students a rationale for tasks and exercises  0.32 + 0.28 .03/.11 .46/.44 .44/.40 .21/.16 .41 
... uses students as positive role models 0.20 + 0.28 -.51/-.44 .15/.11 .50/.41 .18/.10 .47 
... offers help during exercises 1.19 + 0.60 -.09/.01 .13/.09 .78/.75 .12/.02 .60 
…offers  students (apart from instruction) new guidelines, tips and advice during the exercises 0.57 + 0.41 -.01/.08 -.06/-.08 .69/.70 -.09/-.17 .51 
…addresses  students by their first name when the opportunity occurs  1.89 + 0.83 -.04/.00 -.40/-.42 .62/.65 -.17/-.23 .61 
... provides positive feedback 1.21 + 0.70 .10/.12 -.44/-.45 .54/.60 -.30/-.35 .64 
…  monitors  if  the  students consequently live up to the (verbal) instructions  1.67 + 0.73 .20/.27 .28/.28 .51/.55 -.20/-.26 .46 
…  asks  the  students questions about their interests, problems, values or wishes  0.85 + 0.46 .36/.42 .01/.01 .49/.49 .34/.29 .49 
.... offers choice to all students  0.26 + 0.30 .08/.11 .02/.01 .05/-.03 .76/.75 .58 
 …gives  students the opportunity to practice independently and to solve problems on their own, 
without interfering  
0.82 + 0.63 -.02/-.00 -.20/-.21 .00/-.08 .70/.70 .53 
...applies differentiation  0.20 + 0.31 .45/.46 .13/.15 -.04/-.05 .45/.47 .44 
...encourages students to persist  0.99 + 0.65 .15/.13 -.34/-.33 .14/-.23 -.52/-.53 .44 
Initial Eigenvalues  3.93 3.17 2.90 2.09  
% of variance  18.7% 15.1% 13.8% 9.9%  
Note. Factor pattern coefficients and factor structure coefficients are both presented (factor pattern/factor structure). Factor Pattern Coefficients greater than .30 are indicated in bold 
type. h2 = communality coefficient. 
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Table 2 
Internal Consistencies, Intra-rater and Inter-rater Reliability as Indexed by Intra-class Coefficients  




(N = 20) 
Inter-rater reliability 
(N = 30) 
    
Relatedness support 
Structure 
.83 .82 .06 
    Before the activity .69 .97 .81 
    During the activity .70 .92 .49 
Autonomy support .59 .97 .83 
Note. <.50=poor, >.50<.75=moderate, >.75=good. 
 
Table 3 







1. Relatedness support .11 .15 .03 
2. Structure before the activity -  -.21 -.11 
3. Structure during the activity  -  -.30** 
4. Autonomy support   - 
Note. **p<.01. 
 
3.2.  Aim 2: Prevalence of Rated Need-Supportive Practices 
The means displayed in Table 1 reveal that the occurrence of each of the teaching behaviors ranges 
between .20 and 1.89 on a scale from 0-3. The repeated measures MANOVA with relatedness support, 
structure before and during the activity and autonomy support as measures (see Figure 1) provided evidence 
for a significant multivariate within-subject effect of lesson period [F(1,69)=13.32, p<.001]. Repeated measures 
univariate analyses revealed a significant linear time effect for both structure before  [F(1,69)=73.31, p <.001] 
and during the activity [F(1,69)=11.28, p<.001], but not for relatedness support [F(1,69)=3.11,ns] and for 
autonomy support [F(1,69)=.26, ns]. 
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Structure before the activity was most prominent in the beginning of the lesson and decreased during 
the rest of the lesson. For structure during the activity the quadratic trend also appeared significant 
[F(1,69)=29.02, p<.001]. As can be noticed in Figure 1, structure during the activity was most prominent in the 
middle part of the lesson, thus providing further evidence for the label assigned to this factor. 
 
 
Figure 1. Prevalence of observed need-supportive teaching behaviors over an entire lesson period. Note. 
Beginning = first two five minute intervals, End = last two five minute intervals, Middle = all intervals in between 
 
3.3.  Aim 3: Convergence between Observed and Perceived Need Support 
Before examining the degree of convergence between the rated and perceived need support, we 
examined whether there was significant between-class level variance in perceived need support. This was the 
case for all the three dimensions of perceived need support. Although the majority of the observed variance 
was situated at the between-student level, respectively 11.8%, 13.6%, and 15.2% of the variance in perceived 
relatedness support, [χ2(1)=13.4, p<.001], perceived structure, [χ2(1)=14.7, p<.001], and perceived autonomy 
support, [χ2(1)=16.4, p<.001] was situated at the between-class level. We then proceeded by predicting these 
class-differences in perceived need support based on the observed class-differences in need support (see 
Table 4). There was a significant relation between observed and perceived relatedness support and between 
observed and perceived autonomy support. However, for none of the two structure components, a significant 
relationship with perceived structure was found. Surprisingly, a significant positive relationship between 
observed relatedness support and perceived structure was found. In a follow-up analysis, we broke down our 










Beginning Middle End 
Relatedness support 
Structure before the activity 
Structure during the activity 
Autonomy support 
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the activity. A trend towards a significant relationship between observed structure before the activity and 
perceived structure before the activity [β =.04, S.E. =.02, χ2(1)=2.83, p=.09] was found.  
 
4. Discussion 
 The present study aimed at enhancing our understanding of need-supportive dynamics in PE by 
complementing existing experimental and self-reported work with observational data. We had three main 
purposes. First, as only few observational scales for need-supportive teaching behaviors in PE and exercise 
are available (see Edmunds et al., 2008 and Tessier et al., 2008 for exceptions), we began by investigating the 
factor  structure  of  observers’   ratings  of  a   fairly  broad   range  of  possible  need-supportive teaching behaviors. 
Second, the fluctuations in need supportive teaching behaviors throughout the course of a regular PE lesson 
were mapped out. Finally, relations between observed and student perceived teaching behaviors were 
investigated.  
 
4.1.  Aim 1: Factor Structure of 21 Observed Need Supportive Teaching Behaviors 
In total, 74 PE classes were videotaped and each of 21 hypothesized need-supportive teaching 
behaviors were coded during 5-minute intervals. Factor analyses provided evidence for four factors that could 
be directly linked to theoretically proposed need-supportive dimensions within SDT, that is, autonomy support, 
structure, and relatedness support. Interestingly, observed structure was found to be multifaceted, with one 
factor relating to structure before the activity and another factor relating to structure during the activity.  
The relatedness support factor comprised two sets of observed behaviors. Behaviors such as being 
empathic, asking questions, and paying attention to what the students want to say are perhaps most directly 
indicative  of  the  quality  of  teachers’  relatedness  support.  These  behaviors  reflect  a  positive,  friendly,  and  warm  
teacher-student interaction  in  which  the  teacher  tries  to  take  the  child’s  perspective.   
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Table 4 
Relationships between Observed Need-supportive Behaviors and Student Perceived Need Support 
 Perceived relatedness support  Perceived structure  Perceived autonomy support 
 B (S.E.) β χ2(1)  B (S.E.) β χ2(1)  B (S.E.) β χ2(1) 
FIXED PART - OBSERVATIONS            
    Relatedness support .03 (.01) .12 5.35*  .03 (.02) .11 3.84*  .02 (.02) .06 1.23 
    Structure before the activity -.01 (.02) -.02 .13  .02 (.02) .04 .49  -.02 (.02) -.05 .74 
    Structure during the activity -.01 (.02) -.03 .29  -.00 (.03) -.00 .02  .01 (.03) .03 .21 
    Autonomy support .02 (.03) .04 .50  .02 (.02) .03 .35  .07 (.04) .12 4.06* 
 σ2 (SE)    σ2 (S.E.)    σ2 (S.E.)   
RANDOM PART intercept-only model            
    Class level variance .06 (.02)  13.44***  .08 (.02)  14.73***  .10 (.02)  16.41*** 
    Student level variance .45 (.02)    .51 (.03)    .53 (.03)   
 σ2 (S.E.)    σ2 (S.E.)    σ2 (S.E.)   
RANDOM PART multiple predictor model             
    Class level variance .05 (.02)    .07 (.02)    .08 (.02)   
    Student level variance .45 (.02)    .51 (.03)    .53 (.03)   
Test of significance            
    Reference model  1932.41  6.21**  2037.04  5.20*  2093.64  6.93** 
    Deviance (-2LL) 1926.20    2031.84    2086.71   
Note. ***p<.001, **p<.01, *p<.05. 
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Interestingly, this dimension of relatedness support may not only be emotional but also more physical 
in nature, as the one item that tapped into physical closeness to the teacher also loaded on this factor. A 
second set of items reflected teaching behaviors such as being enthusiastic and eager and putting effort and 
energy  into  the  lesson,  which  are  more  indicative  of  the  quantity  of  teachers’  involvement  during  the  PE  class.  
Enthusiasm represents a positive form of involvement, which was observed to co-occur   with   teachers’  
engagement in warm interactions. In academic settings, enthusiasm has also been identified as an essential 
feature of a motivating teaching style (Patrick, Hisley, & Kempler, 2000).  
The labeling of this factor was justified by the fact that the global assessment of relatedness support 
significantly loaded on this factor. Although the observed behaviors formed an internally consistent scale and 
the intra-individual reliability was high, the inter-rater reliability was poor and, hence, deserves further empirical 
scrutiny. Because relatedness support involves judging the emotional quality of the teacher-student relation, 
some  of  the  practices  appeared  to  be  difficult  to  rate  (e.g.,  “The  teacher  takes  the  perceptive  of  the  students 
into account,  is  empathic”)  and,  therefore,  were  more  subject  to  the  observers’  interpretation  of  the  situation.   
Further,  consistent  with  Reeve  and  Jang’s  (2006)  description  of  structure  as  a  multifaceted  concept,  
two facets of structure were identified based on the specific moment the structure was provided in the lesson 
(e.g., beginning vs. middle of the lesson). Similar to previous research (Farkas & Grolnick, 2010; Jang et al., 
2010; Sierens et al., 2009), structure before the activity consisted of practices such as giving clear verbal 
instructions, demonstrating activities and providing an overview of the lesson, which are a prerequisite for 
students to build a sense of competence. If students  don’t  know  what  is  expected  from  them,  they  are  unable  
to meet these expectations and will fail to develop new skills. In line with previous studies (Koka & Hein, 2005; 
Mouratidis et al., 2008, Sierens et al., 2009), structure during the activity involved practices such as helping 
the students, giving advice and guidelines, providing positive feedback, and monitoring whether students live 
up to the instructions.  
While overall ratings of structure significantly loaded on the component of structure before the activity, 
this was not the case for structure during the activity. Perhaps, when rating the overall level of structure, 
external observers primarily thought of the amount of clear expectations and instructions that were provided. 
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Individually, each facet of structure formed an internally consistent scale with a high intra-individual reliability. 
The inter-rater reliability was good for structure before the activity and moderate for structure during the 
activity.  In addition, both dimensions of structure were unrelated. Although such findings confirm the 
theoretical assumption that structure is a multifaceted construct (Reeve & Jang, 2006), the null-relation 
between both raises the question whether they really belong to the same overarching construct. Farkas and 
Grolnick (2010) also reported low to moderate correlations between different facets of parental structure. 
However, it is also possible that the lack of association reflects the nature of dynamic teaching environments. 
For example, at the start of a lesson a teacher is likely to have all the students expecting structure, they are 
grouped together and are listening. It might be easier for some teachers to give clear guidelines and 
instructions, clarify expectations and provide demonstrations in such a context. During the ongoing activities 
the context changes and teachers have to manage the class, student behavior, safety and a noisy 
environment. At that time multiple groups of students engage in different activities sometimes at different 
levels. For some teachers, providing structure might be more difficult at this point due to such competing 
demands. Therefore even a teacher who gives a lot of structure before the activity may not necessarily be able 
to give a large amount of structure during the activity.  
Finally, an autonomy-supportive factor was retained which consisted of practices such as asking 
questions and paying attention to what the students are saying. Such practices allow teachers to identify 
students’   values,   interests   and   preferences.   Further,   providing   choice   and   opportunities   to   practice  
independently also loaded on this factor. These behaviors are considered autonomy-supportive teaching 
behaviors because they stimulate self-regulation and initiative and are assumed to nurture inner motivational 
resources. This factor also formed an internally consistent scale with good intra-individual and inter-rater 
reliability.   
Although these four meaningful factors could be retained, a number of interesting cross-loadings 
emerged deserving some more in-depth   discussion.   First,   the   practice   of   “asking   questions   about   wishes,  
values  interests  or  problems”  was  found  to  cross-load on relatedness support, autonomy support and structure 
during the activity. Possibly, depending on the type of question asked, the teacher appeals to different needs. 
Questions   about   interests,  wishes   or   values  may   be  more   closely   related   to   autonomy   support   (e.g.,   “Who  
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wants to sit on the side for a moment to watch the entire choreography?”)  whereas  questions  about  feelings  
may  be  more   relevant   for   relatedness  support   (e.g.,   “Are  you  not   feeling  well   today?”),  and  questions  about  
problems   (e.g.,   “Would   you   pass   or   score   in   this   situation?”)   can   be   considered   as   a   practice   to   enhance  
structure. Thus, in future research this item might be better broken down into three different subcomponents to 
examine this possibility.   
Second, offering a rationale for tasks and exercises yielded cross-loadings on both facets of structure, 
but failed to load on autonomy support. In that respect, one could argue that the results are supportive of the 
assumption that offering a rationale for tasks and exercises is in essence (or in practice) a component of 
structure.  As suggested by Farkas and Grolnick (2010), providing a rationale, independently of the content or 
tone, nurtures the need for competence because it clarifies how an individual might increase his or her 
competence on an important task or explains how a task fits into the overall lesson plan. A rationale will then 
only foster a sense of autonomy if students believe it is a meaningful and personally relevant reason to put 
effort in the activity and if it is delivered in an autonomy supportive way (Deci et al., 1994; Farkas & Grolnick, 
2010; Jang, 2008; Reeve et al., 2002). Likely, in the context of PE, rationales rather deal with how different 
exercises logically follow each other such that students  see  how  the  class  is  structured  (e.g.,  “We  are  moving  
on quickly today, because the jump we are practicing  is  rather  easy”). 
 
4.2.  Aim 2: Prevalence of Rated Need-Supportive Practices 
To our knowledge, this is the first study to examine the frequency of occurrence of observed 
relatedness support, structure and autonomy support during both the entire course and specific parts 
(beginning, middle, end) of a PE lesson. In line with expectations, structure before the learning process was 
more prominent at the beginning of the lesson, while structure during the learning process reached its peak 
towards the middle of the lesson. The items that were part of the autonomy supportive factor were the least 
frequently observed. Specifically, teachers were rarely providing choice to their students and hardly provided 
opportunities to practice independently. Also, although applying differentiation is strongly recommended in PE 
teacher education programs, this practice was not often observed. In PE, a small number of intervention 
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studies already illustrated that teachers are capable of teaching in a more autonomy supportive way by trying 
to listen more to the students (Mandigo, Holt, Anderson, & Sheppard, 2008), or by providing more 
opportunities for self-initiative (e.g., Mandigo et al., 2008) and choice (Prusak et al., 2004). These findings 
highlight the need for PE teacher education programs and continuous professional development (CPD) 
programs to include a module for teachers on how to teach in an autonomy supportive way. The focus should 
however not only be on autonomy support as the observations revealed that there is room for teachers to be 
more need-supportive on each of the need-relevant dimensions. Additionally, for some of the structure-related 
teaching behaviors, such as offering help during exercises, one would expect that they occur more frequently, 
whereas autonomy supportive teaching behaviors (e.g., offering choice to all students) are less likely to 
frequently occur.  
 
4.3.  Aim 3: Relation between Observed and Student Perceived Need Support 
Taken as a whole, the findings provide reasonable evidence for the idea that observed need-
supportive teaching behaviors are perceived as such by the students. Specifically, both rated autonomy-
support and relatedness-support related to the corresponding perceived dimensions by students. Yet, no 
significant relations between observed and perceived structure were found, whereas an unanticipated yet 
interesting relation between observed relatedness support and perceived structure was obtained. When 
teachers were observed to adopt a more empathic, enthusiastic and warm teaching style, students perceived 
more  structure.  This  finding  is  consistent  with  Farkas  and  Grolnick’s  (2010)  suggestion  that  moderate  levels  of  
parental involvement are required for parents to provide structure. In the current study, perceived structure 
was assessed  by  means  of  items  such  as  “The  teacher  showed  me  how  to  independently  solve  problems”  and  
“The   teachers   only   proceeded   if   I  managed   to  effectively   engage   in   the   exercises”.  Children   seemed  more  
likely to endorse these items if their teacher was observed as more involved and warm, which seems a 
prerequisite to provide help attuned to the needs of the children. Also, in the TASCQ-items no distinction was 
made between structure before and during the activity. When relating structure before the activity to perceived 
communication of expectations, a marginal significant relation was found. Future studies can try to capture 
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different components of structure in students’  self-reports, as well as in observational measures to assess the 
relation between both in greater detail.  
As perceptions of need support have been found to relate to optimal motivation and positive 
behavioral and affective outcomes in students (Black & Deci, 2000; Jang, Reeve, Ryan, & Kim, 2009; 
Standage et al., 2006), our findings imply that a more frequent implementation of the observed strategies may 
lead to better educational outcomes. Future intervention studies can confirm this hypothesis.  
Although observed and perceived need support were interrelated, these relations were far from 
perfect.  This  may  have  been  the  case  for  a  number  of  reasons.  First,  students  may  have  had  teachers’  general  
rather than their course-specific need-supportive style in mind when filling out the questionnaires at the end of 
the PE class. Said differently, the global perceived teaching style may have colored their answers on the 
lesson-specific questionnaires, reducing the convergence. Second, the between-person variance in perceived 
need support largely outweighed the between-class variance. This suggests that there exists substantial 
heterogeneity in students’  perceived  teaching  style  during  a  single  PE  class,  although  they  were  exposed  to  
the same teacher. To overcome this problem, raters would have to code individual teacher-student 
interactions, as teachers can interact differently with different (groups of) students in the classroom. Third, 
observers may benefit from having additional information on whether and how the topic was addressed in the 
class prior to the one that was recorded, or on students’   competence   level   for   the   topic   at   hand.   Such  
additional information might be helpful to rate, for instance, whether the given information and expectations 
were truly necessary for the students to build their competence. 
In our view, the modest associations between observed and perceived teacher behavior are not just a 
methodological problem as they also raise interesting substantive questions. Given that it seems likely that 
some  students  perceive  the  teacher’s  behavior  more  accurately  than  others,  the  question  rises  whether  these  
students would also benefit more when being taught by a more need-supportive teacher (e.g., in terms of 
motivation and performance). Another important  question  is  whether  features  in  the  students’  own  functioning  
determine  the  degree  to  which  they  perceive  the  teacher’s  behavior  accurately.  Possibly,  students’  degree  and  
quality of engagement in PE and their motivational orientation towards PE are important determinants of their 
Observing Teacher Need Support    
 176 
perceptions of the teacher behavior. For instance, a student with an autonomous orientation towards PE may 
be  relatively  more  sensitive  to  and  energized  by  a  teacher’s  actual  display  of  need-supportive behavior than a 
student with a relatively more controlled orientation. To the extent that research would confirm this possibility, 
it  would  underscore  the  importance  of  targeting  both  teachers’  behavior  and  students’  motivational  orientation  
in prevention and intervention attempts  to  increase  the  quality  of  students’  PE  experience. 
 
4.4.  Limitations 
In interpreting the current findings, some methodological limitations need to be considered. First, only 
need-supportive behaviors were assessed. In follow-up research, a similar set of need-thwarting behaviors 
need to be developed to allow for a deeper exploration of dysfunctional motivational dynamics in PE. One 
important question to be addressed is whether the presence of need-thwarting teaching behaviors can simply 
be equated with an absence of need support. Possibly, need thwarting is a qualitatively different phenomenon 
than an absence of need support, such that it has specific outcomes in the PE context (Bartholomew, 
Ntoumanis, Bosch, & Thøgersen-Ntoumani, 2011, Tessier et al., 2008). Ideally, future research would include 
indicators of both need support and need thwarting simultaneously and would address their unique and 
combined associations with both adaptive and maladaptive outcomes in the domain of PE.  
Another limitation relates to the exclusive inclusion of PE as a subject of the lessons. Adapting and 
applying the coding scheme to a wider range of subjects would strengthen the conclusions. Third, only two 
items loaded exclusively on autonomy support. As stable factors generally consist of 5 or more items with 
loadings of more than 0.50 (Costello & Osborne, 2005), more efforts are required to more fully capture this 
dimension.  
A fourth limitation is the low inter-rater reliability for relatedness support. This might suggest that 
observer bias has occurred, despite the expert panel meetings and training sessions organized for the raters. 
Further research is needed to investigate whether further revisions of the items or a more intensified rater-
training can improve inter-rater reliability, while simultaneously retaining relationships with students’  
perceptions of provided relatedness support by the teacher. Alternatively, two or three external raters could 
observe the same videotape to obtain a more reliable picture. 
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4.5.  Future directions 
In the present study, prevalence of need-supportive practices in a real life setting such as PE was 
mapped out through an observational study. Although factor analyses on the 21 observed need-supportive 
items revealed a clear-cut structure representing all three needs and reasonable evidence was obtained for 
convergence between observed need-supportive teaching behaviors and students’   perceptions   of   need-
support, the reasons for the lower inter-rater reliability for two of the four scales need to be further explored.  
For the present study, we mainly focused on specific teacher practices. In a next study, the items for 
practices such as asking questions or providing a rationale can be further refined, thereby separating the 
content of the practice and the style of communicating the practice (e.g., controlling versus autonomy 
supportive way of asking a question). This will be crucial as several studies have shown that the positive 
effects of specific teaching behaviors (e.g. positive feedback) on autonomous motivation will enlarge when 
these are embedded in an overall autonomy supportive context (Deci & Ryan, 1987).  
Third, in intervention studies, observations such as described in the present study, will be of additional 
value   to   evaluate   an   intervention’s   effectiveness   because   observations   allow   one   to   code   ‘real’   changes   in  
need-supportive teaching practices after exposure to an intervention on need-supportive strategies (e.g., 
Reeve et al., 2004).  
Finally, in the present study teaching behavior was observed from the perspective of SDT, leading to 
the inclusion of 21 possible need-supportive practices. Although we tried to create a broad and extensive list of 
possible need-supportive teaching practices, there might have been other teaching behaviors that frequently 
occurred that were not captured in the present study. Future studies across other target groups (e.g., other 
cultures, age groups) and in other subjects can also move this line of research forward. 
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Appendix 1 
List of observed need-supportive teaching behaviors 
The teacher… 
    Minutes 0-5 5-10 10-15 … 
1.…  ask  questions about  interests,  problems,  wishes  or  values  (e.g.,  “Does  everyone  understands  what  we  are  going  to  do?,  “Which  exercises  do  you find 
hard  to  engage  in?”,  “Would  you  like  to  try  it  with  music  already?”,  Did  you  understand  the  explanation?”,  Are  you  not  feeling  well  today?”) 
        
2.…  offers  choice to the students (e.g., choice in the order of the exercises, choice in materials: in baseball students can choose between a tennis racket or a 
bat to hit the ball, students can choose to engage in the exercises barefoot or not, students can choose on which level of difficulty they engage in an exercise)          
3.…   offers   the   opportunity   to   experience problems, to practice independently, to experiment, to exercise and to solve problems on their own, without 
interfering (e.g., before students get an explanation about the lay-up they first get the opportunity to practice, students engage in exercises without being told 
what to pay attention to).  
        
4.  …  offers  the  students a specific explanation,  rationale  for  rules,  tasks  or  exercises  (e.g,  this  is  important  because…,  placing  one  foot  in  front  of  the  other  
helps  because  it  will  improve  your  balance,  don’t  bounce  with  the  ball  during  the  instruction  so  that  everyone  is  capable  of  hearing me which will allow to start 
with the exercises faster). Emphasizing the importance of an exercise is also part of this practice.  
        
5.  …  gives an overview of the content and structure of the lesson (e.g., formulates lesson goals, explains how different exercises  fit  into  the  entire  lesson:  “We  
are almost there, the warm up is finished now, we will do three additionally preparatory exercises and then we will jump on the  plinth”.  )         
6.  …  gives  clear  verbal  instructions         
7.  …  monitors if the students consequently live up to the (verbal) instructions (e.g.,, students perform exercises as instructed)          
8.  …  uses  variation between and within exercises          
9.  …applies  differentiation (e.g.,, the teacher provides exercises with a different degree of difficulty taking into account the possibilities of different (groups of) 
students.  
        
10. …offers  students (apart from instruction) new guidelines, tips and advice (e.g.,,  “you  can  try  to  do  X  or  Y.)  Remark:  only  code  this  practice  if  the  teachers  
provides new information, new elements that were not addressed in the overall instruction.  
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11.  …  offers  positive feedback (e.g,  “well  done”,  “you  played  really  well”) 
        
12.  …  encourages students   to   persist   (e.g.,   “come  on,   you   can   do   it”).  Remark:   code   this   item  quantitatively,   independent   of   the   content   of   the  way   the 
encouragement is delivered          
13.  …  uses  students as positive role models         
14.  …  offers  help  during  exercises         
15.…addresses   students by their first name when the opportunity occurs. Remark: Code the proportion of using and not using the first name when the 
opportunity occurs.          
16.…is  physically  nearby  the  students          
17....is enthusiastic and eager         
18....puts effort and energy into the lesson          
19.…takes   the  perspective of students into account, is empathic (e.g., the teachers uses age-adapted language, the teachers ask the students if they are 
managing) 
        
20.…pays attention to what the students are saying (how well is the teachers capable of listening to the students) 
        
21…demonstrates  the  tasks  himself,  serves  as  a  'model' for the students  
        
Total impression of need support 
    To what degree was the teacher autonomy supportive?   
   To what the degree did the teacher offer structure?   
   To what degree was the teacher relatedness supportive?   
    
  





Development and Evaluation of a Training on Need-Supportive Teaching  
in Physical Education: Qualitative and Quantitative Findings1 
 
This   study   investigated   35   physical   education   teachers’   appreciation   of   a   continuous   professional  
development (CPD) training on need-supportive teaching, embedded in Self-Determination Theory, using 
qualitative (i.e. focus groups) and quantitative methods (i.e. questionnaire). The findings suggest that teachers 
highly valued opportunities for active participation, collaboration and experiential learning (e.g. microteaching). 
Of particular interest was the unexpected essential value they placed on theoretical knowledge. In addition, it 
was critical to be authentic to the content by delivering the training in a need-supportive fashion. Implications 










                                                             
1 Aelterman, N., Vansteenkiste, M., Van Keer, H., De Meyer, J., Van den Berghe, L., & Haerens, L. (2013). 
Development and evaluation of a training on need-supportive teaching in physical education: Qualitative and 
quantitative findings. Teaching and Teacher Education, 29, 64-75. 
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1. Introduction 
The gap between educational research and practice is a well-documented and lively debated issue 
(Vanderlinde & van Braak, 2010). Specifically, practitioners frequently criticize theoretical models and 
reflections  on  education  and  didactics  for  their  perceived  lack  of  practical  value  to  challenges  faced  by  today’s  
school teachers (Mullen, 2003). Yet, it remains important for in-service teachers to engage in career-long 
professional development (CPD) since a year-on-year update of innovations in educational practice and an 
assimilation   of   new   knowledge,   skills   and   expertise   is   likely   to   enhance   the   quality   of   students’   learning  
(Fishman, Marx, Best, & Tal, 2003). Whereas current continuing professional development programs tend to 
treat teachers as merely receivers and transmitters of knowledge, alternative models of CPD increasingly 
argue in favor of a social constructivist perspective (Behets & Vergauwen, 2006; Kirk & MacDonald, 1998), in 
which the participation of teachers in inquiry and research to facilitate their engagement in reform and 
improvement is encouraged (Groundwater-Smith & Sachs, 2002; Casey, 2010). Illustrative of this trend is the 
growing  popularity  of  action  research  or  ‘practitioner’  research  (Reason  &  Bradbury,  2008)  and  design-based 
research (Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003; The Design-Based Research Collective, 2003), 
in which teachers and researchers collaborate to address key issues of concern with the aim of meaningfully 
improving their strategies, practices and knowledge of the classroom. 
 Previous CPD research focusing on education (e.g., Altrichter & Posh, 2009; Day, 1999), and physical 
education (PE)  in  particular  (Armour  &  Makopoulou,  2012;;  Armour  &  Yelling,  2004;;  2007;;  O’Sullivan  &  Deglau,  
2006), indicated that teachers expect CPD to be relevant and applicable, to be delivered by a good presenter 
who understands the real world of teaching, to be challenging and thought provoking, and to offer time for 
reflection and collaboration. With respect to PE, it is remarkable that PE teachers mainly undertake 
professional development in sport-specific update courses (Armour & Yelling, 2004). However, according to 
the governmentally determined standards in Flanders, various elements of personal, social and emotional 
development and the adoption of a physically active and healthy lifestyle are also important student learning 
goals. Consequently, CPD addressing a wider range of topics is needed to optimize the profession. As 
students’  motivation  is  one  of  the  major  concerns  among  PE  teachers,  CPD  on  strategies  to  optimally  motivate  
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students towards PE will be of additional value to the profession. For example, teachers indicate that students 
are not always willing to put effort in exercises, to be attentive during instructions, to help the teacher to put the 
sports equipment ready, etc.  
The current paper describes the systematic development and optimization of a teacher training on 
creating an optimally motivating learning environment for students during PE class based on the principles of a 
specific psychological theory on human motivation, that is, the Self-Determination Theory (SDT; Deci & Ryan, 
2000). Following the example of action research (Reason & Bradbury, 2008) and design-based research 
(Cobb et al., 2003), experienced secondary school PE teachers were closely involved in the optimization 
process by qualitatively and quantitatively investigating their appreciation of the training along iterative cycles.  
 
1.1.  The Motivating Role of the Teacher: The Relevance of Need Support  
Over the last four decades, Self-Determination Theory (SDT; Deci & Ryan, 2000) has been 
established as a well-validated theoretical framework for the conceptualization and investigation of motivation 
in several life contexts, including classroom settings such as PE classes (see Vansteenkiste, Niemiec, & 
Soenens, 2010 for a recent overview). SDT also provides theoretical grounds for how the environment can 
promote optimal forms of motivation, engagement in learning, and continued persistence (Deci, Vallerand, 
Pelletier,  &  Ryan,  1991).  Critical  in  this  respect  is  teachers’  capacity  to  support  students’  basic  psychological  
needs for autonomy, competence, and relatedness. The need for autonomy refers to experiencing a sense of 
volition  and  psychological   freedom  when  engaging   in  an  activity  and  being  the   initiator  of  one’s  own   actions 
(Assor, Kaplan, & Roth, 2002; Deci & Ryan, 2000). Competence refers to feelings of effectiveness when trying 
to master a task or exercise (White, 1959). The need for relatedness involves the experience of closeness, 
trust, or friendship in relationships with others (Baumeister & Leary, 1995).  
According to SDT, teachers who provide autonomy support, create a well-structured environment, and 
who  are  involved  and  caring  will  promote  students’  enjoyment  of  activities  and  the  autonomous  self-regulation 
of  behaviors.  Conversely,  controlling,  chaotic,  and  uninvolved  teachers  typically  thwart  students’  psychological  
needs,  further  impeding  students’  autonomous  motivation  (Deci  &  Ryan,  2000). 
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Teachers’  autonomy  support   refers   to   the   interpersonal   sentiment  and behavior teachers provide to 
identify,   nurture,   and   develop   students’   inner   motivational   resources   (Assor   et   al.,   2002;;   Reeve,   2009).  
Autonomy-supportive   teachers   facilitate   students’   autonomy   by   offering   the   desired   amount   of   choice   and  
allowing opportunities for initiative-taking (e.g., Mouratidis, Vansteenkiste, Lens, & Sideridis, 2011; Patall, 
Cooper,  &  Wynn,  2010;;  Ward,  Wilkinson,  Graser,  &  Prusak,  2008),  by  acknowledging  students’  perspectives,  
problems and feelings (e.g., Deci, Eghrari, Patrick, & Leone, 1994), and by providing a meaningful rationale for 
learning goals and activities (e.g., Jang, 2008; Reeve, Jang, Hardre, & Omura, 2002). Beside these rather 
verbal or instructional strategies, autonomy support also includes more content-related teaching behaviors 
such as presenting interesting, relevant, and enriched activities and optimal challenge, and by sparking off 
curiosity and enthusiasm (e.g., Jang, Reeve, & Deci, 2010). In contrast, controlling teachers adhere to a 
teacher-centered agenda by relying on outer sources of motivation (e.g. directives, deadlines, incentives, and 
threats of punishment) and using pressuring-inducing language to influence students to think, feel, or behave 
in a particular way (e.g., Reeve & Jang, 2006; Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004).  
Students’  need  for  competence  is  fostered  when  they  experience  their  classrooms  as  well-structured. 
Structure refers to the amount and quality of information teachers provide about their expectations and ways of 
effectively achieving desired course-related outcomes (Skinner & Belmont, 1993; Reeve & Jang, 2006). 
Teachers provide structure by clearly communicating guidelines and expectations to initiate a learning activity 
(Sierens, Vansteenkiste, Goossens, Soenens, & Dochy, 2009; Jang et al., 2010), by offering sufficient 
guidance during the lesson and by providing step-by-step directions thereby following the pace of the learners 
(e.g., Jang et al., 2010), and by giving positive and constructive feedback (e.g., Koka & Hein, 2005; Mouratidis, 
Vansteenkiste, Lens, & Sideridis, 2008) to help students build on their skills and sense of competence. Chaotic 
teachers, on the other hand, create confusion among students by giving unclear instructions, by exerting an 
illogical and incoherent structure when offering the tasks or exercises, and by expressing ambiguous feedback 
or even destructive criticism (Reeve & Jang, 2006).  
Finally, teachers are involved when demonstrating sincere concern and unconditional regard (Grolnick 
& Ryan, 1989; Sheldon & Filak, 2008) and by providing emotional support (Cox & Williams, 2008; Cox & 
Ullrich-French, 2010), whereas uninvolved teachers are characterized by indifference and a lack of interest in 
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their  interactions  with  students.  Teachers’  interpersonal  involvement  nourishes  students’  need  for  relatedness  
with teachers and peers and is considered a fundamental motivator for students (Connell & Wellborn, 1991; 
Deci & Ryan, 2000).  
Although the benefits of autonomy support, structure, and interpersonal  involvement  on  students’  need  
satisfaction and intrinsic motivation have been confirmed in several correlational studies (e.g., Ntoumanis, 
2005; Taylor & Ntoumanis, 2007), intervention studies testing whether teachers can learn to adopt a more 
need-supportive style are relatively scarce, especially in the context of physical education.  
 
1.2.  Interventions on the Promotion of Need-Supportive Teaching in Education 
In a recent meta-analysis, Su and Reeve (2011) summarized the findings of 19 intervention studies in 
which socializing agents were trained to adopt a more autonomy-supportive and less controlling interpersonal 
style. Specifically, research with pre-service teachers (Reeve, 1998), middle and high school PE teachers 
(Chatzisarantis & Hagger, 2009; Tessier, Sarrazin & Ntoumanis et al., 2008; 2010) and academic high school 
teachers (Reeve et al., 2004) demonstrated that teachers can learn to become autonomy-supportive during 
instruction by means of a training. In addition, students of these trained teachers were found to substantially 
benefit from their increased autonomy support in terms of their motivation and course-related outcomes.  
Although the content of these training programs slightly differed across the studies, some elements 
systematically returned. First, the majority of the programs entailed a group-delivered information session in 
which the basic tenets of SDT were introduced including different types of student motivation and teaching 
styles. Second, empirical evidence was presented to support the beneficial effects of autonomy-supportive 
teaching  on  students’   functioning  and  well-being. Finally, all programs consisted of a more practice-oriented 
section in which teachers had the opportunity to exercise the strategies. However, considerable variation in 
these practice-oriented sections existed across studies, ranging from writing an essay on how strategies can 
be implemented in the classroom (Reeve, 1998), over a study-specific interactive website where teachers can 
access audio-visual clips to translate the strategies to their own class situation (Reeve et al., 2004), and group 
work activities (Tessier et al., 2008), to a two-hour session where teachers are invited to analyze their own 
teaching style based on video images recorded before the training (Tessier et al., 2010).  
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Based on the meta-analysis,   a   set   of   prerequisites   for   effective   trainings   increasing   teachers’  
autonomy support, could be identified (Su & Reeve, 2011). Specifically, highly effective training programs were 
structured in ways that trained multiple elements of autonomy support and were presented in relatively brief (1-
3 hours) sessions in a laboratory training setting that focused on skill-based activities and utilized multiple 
types of media to deliver the content.  
Despite their evidenced-based effectiveness, at least two shortcomings can be noted in this literature. 
First, prior studies mainly focused on either a conglomerate of autonomy-supportive strategies or on a single 
autonomy-supportive strategy (e.g., choice), thereby leaving out features of structure and interpersonal 
involvement. However, autonomy support, structure, and interpersonal involvement are not independent, but 
rather   complementary   dimensions   of   a   teacher’s   interpersonal   style,   so   that   students’   motivation   will   thrive  
most when an autonomy-supportive teaching style is accompanied by a well-structured learning environment 
(Jang et al., 2010) and the presence of high interpersonal involvement (Skinner & Edge, 2002). Yet, Tessier 
and colleagues (2010) included some strategies to provide structure and being interpersonally involved into 
their training program and further expanded previous findings by showing that PE teachers can learn to be 
need-supportive on all three dimensions. 
 A second shortcoming is that in previous SDT-based intervention studies no attempt was undertaken 
to involve teachers in the development of the training. Also, to our knowledge, no previous study has focused 
on  teachers’  evaluative  appreciation  of  the  training.  Yet,  to  help  bridge  the  gap  between  research  and  practice  
in PE, it is important and relevant to maximally involve PE teachers in the development and optimization of a 
training. Doing so  would  help  to  gain  insight  in  teachers’  specific  wishes,  interests  and  expectations,  which  in  
turn would engender a greater willingness to try to implement the proposed strategies and being persistent in 
the changes made in their teaching repertoire over time.  
 
1.3.  SDT’s Viewpoint on Designing Motivating Trainings 
In  line  with  the  literature  on  congruent  teaching  suggesting  “to  teach  what  you  preach”  (e.g.,  Swennen,  
Lunenberg, & Korthagen, 2008), it is instructive to discuss the way how a teacher training can best be 
developed from the SDT-perspective. Not only students are motivated towards a PE course when their basic 
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psychological needs are fulfilled, but also teachers are more likely to accept and internalize the message 
brought during the training when their basic needs are met. Consequently, a teacher training is hypothesized 
to be more successful when presented in a need-supportive way. The more this is the case, the more teachers 
are said to become convinced of the value and effectiveness of the proposed motivating strategies and the 
more they will enjoy the training. This, in turn, increases the chance that they will implement the proposed 
strategies in their own PE lessons and will recommend the training to colleagues. In line with this general 
claim, Gagné, Koestner, and Zuckerman (2000) found that employees of a company in transformation were 
more likely to accept the organizational change if they perceived their employers to adopt a need-supportive 
style in communicating and implementing changes.  
To  meet  teachers’  need  for  autonomy,  they  need  to  actively  participate  and  to  be  given  the  opportunity  
to   voice   their   opinion.  When   teachers’   doubts   and   critical   thoughts   are   suppressed,   they   will   not   have   the  
feeling they can be themselves during the training, hence blocking their experience of autonomy need 
satisfaction. Further, it is critical that the training provides opportunities for teachers to feel successful in 
applying the proposed motivating strategies (i.e. competence satisfaction). This implies being detailed and 
specific on the way teachers can implement need-supportive teaching strategies and providing guidance as to 
help overcome any obstacles to implementation. Finally, it is also important that teachers experience a sense 
of connection or closeness with both the trainer and fellow participants in the training (i.e. relatedness 
satisfaction).  
 
1.4.  The Present Study 
The purpose of the present study was to develop a training for PE teachers on how to create a need-
supportive learning environment. The systematic and research-based development and optimization process 
occurred as an iterative design process featuring cycles of planning, implementation, response and revision in 
close collaboration with experienced in-service PE teachers (i.e. design-based research; Cobb et al., 2003). 
When developing and refining the training, special attention was paid to the method of delivery by applying 
relevant SDT-principles of need support such that PE teachers would come to voluntarily accept our message 
(i.e. congruent teaching, Swennen et al., 2008). In this research we made no attempt to evaluate the impact of 
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the   training   on   either   PE   teachers’   teaching   behaviors   nor   students’   outcomes;;   instead   we   used   both 
quantitative and qualitative methods to  advance  our  insight  in  teachers’  appreciation  of  the  training  in  order  to  
optimize its content as well as its method of delivery.  
 
2. Method 
2.1.  Development of the Training and Procedure 
An extensive literature review and several meetings with experienced PE teachers and experts in the 
field of interventions in the educational context resulted in an initial standardized half-day (i.e. 3 hours) training 
consisting of three parts: (1) Part I: theoretical background, (2) Part II: overview of motivating teaching 
strategies, and (3) Part III: application exercise.  
In Part I, SDT was introduced as the theoretical framework. Through interactive exercises the 
qualitative distinction between autonomous and controlled forms of motivation and amotivation was elucidated. 
PE   teachers   were   invited   to   share   concrete   examples   from   their   daily   lives   (e.g.,   ‘Are   you   attending   this  
training   voluntarily  or  because   the  principal   told   you   to  do   so?’).   From   this   perspective, the focus gradually 
shifted  from  PE  teachers’  motivation  to  students’  different  motives  to  participate  in  PE.  By  sharing  experiences,  
a  sense  of  connectedness  among  the  participants  was  created.  Furthermore,  starting  from  teachers’  insights  in 
and awareness of their personal functioning is likely to increase their appreciation of the message and their 
willingness to participate and change, because of the experienced autonomy satisfaction. In addition to 
motivational regulations, the concepts of need satisfaction and need support were introduced and empirical 
evidence was provided to support the argument that when students feel supported in their needs for 
autonomy, competence and relatedness, they better enjoy PE and acknowledge the value and personal 
benefits associated with PE. 
Part II existed of an overview of specific instructional strategies to create a more need-supportive class 
environment promoting optimal motivation. During this part, teachers were presented eight concrete strategies 
to support  students’  needs  for  autonomy  and  competence. With regard to autonomy support, (1) adopting an 
empathic attitude, (2) providing choice, (3) offering a rationale, and (4) integrating fun elements, were put 
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forward. As for structure, PE teachers were provided with strategies such as (1) giving an overview and 
communicating expectations, (2) offering help, (3) giving positive feedback, and (4) encouragement. To avoid 
an overload of information and because relatedness support often co-occurs with autonomy support and even 
structure, involvement-promoting strategies were not presented as a separate category, but rather as general 
basic teaching qualities that help support autonomy and provide structure (Reeve & Jang, 2006). For each of 
the eight strategies the applicability and feasibility was illustrated by concrete practical examples and video 
images of authentic PE classes. For the selection of these videos 116 secondary school PE classes in 
Flanders were videotaped. For 27 of these classes permission was obtained from both teachers and students 
to  use  the  video  images  as  ‘good  practices’.  The  video  images  used  in  the  training  were  selected  out  of  these  
27 videotapes.  
In Part III, PE teachers were given the opportunity to practice the proposed motivating strategies. In 
groups of three or four, teachers received a paper version plan of a volleyball lesson and were asked to revise 
or optimize this plan by integrating as much proposed strategies as possible. They had about 15 minutes to 
finish this paper-and-pencil exercise. In the next 15 minutes, the proposals and alternative actions were 
exchanged and discussed with the whole group.  
This training was evaluated and revised by presenting it to PE teachers in the field and by 
systematically improving its content  and  method  of  delivery  based  on  teachers’  responses  on  an  appreciation  
questionnaire and their feedback and suggestions given during focus group discussions.  
Four schools voluntarily agreed to participate in the study and the training was offered as a 
professional  development  training  for  PE  teachers  on  a  students’  day  off.  The  training  was  delivered  to  all  PE  
staff within the same school. PE teachers appreciated that a more specific session was organized for them 
during a professional development day, where attendance of all teachers, including PE teachers, was required 
by the school principal. Immediately after training, PE teachers were presented with a questionnaire to obtain 
quantitative data on the acceptability and feasibility of the training. Focus groups took place in the afternoon 
and followed a standardized protocol based on established guidelines about planning and conducting focus 
group discussions (Morgan, 1998; Krueger, 1998).  
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In accordance with the principles of design-based research (Cobb et al., 2003), the appreciation of the 
training was repeatedly checked in the four participating schools resulting in a revised training from one group 
to another. Data collection took place from October 2010 to January 2011, ensuring enough time to implement 
revisions between different training sessions. The initial training (i.e. Training I) was presented to and 
evaluated by group 1 (school 1). Next, the appreciation of a first revision  was evaluated in group 2 (school 2) 
(i.e. Training II). A second revision was then presented to and evaluated by group 3 (school 3 and 4). Because 
no substantial changes were made from the third to the fourth school, the results of these two schools were 
combined (i.e. Training III). Accordingly, the optimization of the training was effected along three iterative 
cycles.  
 
2.2.  Participants 
Four focus group discussions were conducted with a total of 35 PE teachers (20 men, 15 women; M 
age = 36.74 ± 11.05 years) from four different secondary schools in Flanders (see Table 1). The number of 
participants per focus group ranged from 6 to 10. Twenty-six percent of the teachers taught PE in academic 
education, 42.5% in technical education, and 31.5% in vocational education. All secondary school grades were 
represented, with 17% of the teachers teaching in 7th-8th grade, 42% in 9th-10th grade, and 41% in 11th-12th 
grade. PE teachers had on average about 14 years (M = 13.77 ± 11.20 years) of teaching experience (range 
from 2 to 36 years). From the participating teachers, 54.3% obtained a master degree in movement and sport 
sciences at university, whereas 45.7% had received an education at college level (i.e. bachelor in education)2.  
                                                             
2 In the Flemish educational system PE teachers can be trained at university colleges or at university. Students 
granted by university colleges are professional bachelors, in the case of the present study bachelors in 
secondary education – physical education. Students granted at university receive an academic master degree 
in movement and sport sciences. 
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Table 1 
Overview of the Focus Groups Conducted in Four Secondary Schools. 





Range Preservice Teacher 
training 
Focus group 1 6 2 men/ 4 women 31.00 (3.03) 28-35 8.50 (3.27) 6-14 3 university/ 3 college 
Focus group 2 9 6 men/ 3 women 34.11 (10.96) 25-55 8.38 (9.09) 3-30 7 university/ 2 college 
Focus group 3 10 8 men/ 2 women 34.20 (8.73) 25-52 12.71 (10.47) 3-30 4 university/ 6 college 
Focus group 4 10 4 men/ 6 women 46.00 (12.46) 23-57 22.00 (12.44) 2-36 5 university/ 5 college 
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2.3.  Measures 
Appreciation questionnaire. Immediately after the training, PE teachers were asked to 
independently complete a questionnaire tapping into their appreciation towards several aspects of the training. 
The questionnaire included two sets of items to be rated on a 5-point Likert scale from 1 (totally disagree) to 5 
(totally agree) and is represented in Table 2. The first set of items included the acceptability of the three parts 
of the training in terms of (1) Interaction, (2) Innovation, (3) Interest, (4) Intelligibility, and (5) Essentiality. The 
second set of items included general statements on the practical usefulness and feasibility of the motivating 
strategies, the intention to implementation and the extent to which one would recommend the training to 
others.  
Focus groups. Focus groups were chosen in addition to the self-report questionnaire for several 
reasons. The flexible questioning and synergetic effect of group conversations increases the likelihood that 
data and ideas will be produced that would remain uncovered with exclusive reliance on a self-reported 
questionnaire. Also, the direct interaction between researcher and teachers allows for in-depth discussing 
divergent thoughts and feelings about different aspects of the training in a safe and comfortable environment. 
Focus groups are furthermore valuable as a first research step in optimizing the training and generating ideas 
about possible effective strategies for future intervention studies. 
Before the focus group discussion started, teachers were asked to fill out an informed consent and a 
short registration form. Permission to audio- and videotape during the session was requested. All four focus 
group discussions were facilitated by a trained moderator, who was familiar with the questioning route and the 
goals of the study. To stimulate free communication among the teachers, the moderator was different than the 
trainer and the trainer was not present during the discussion. Focus group sessions started with explaining 
both the purpose and the procedure of the discussions. The moderator was assisted by a co-moderator, who 
was responsible for handling logistics, taking notes and monitoring the recording equipment. Furthermore, to 
conclude the focus group discussion, the co-moderator briefly summarized the main points of view and asked 
the teachers whether this perception was accurate. After each focus group session, the moderator and co-
moderator debriefed; they discussed unexpected findings, notable quotes and possible differences with 
previous focus group sessions. 
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An entire focus group interview lasted on average 49.5 (SD = 18.43) minutes. Schools were asked to 
provide an empty, comfortable and neutral room to conduct the focus groups. All sessions were audio- and 
videotaped and recordings were later used to perform a content analysis of the conversations. 
The protocol included a semi-structured questioning route that was developed to ensure consistency 
in questions asked across groups. The main themes covered in the focus groups were (1) content of the 
training, including the theoretical background, the motivating strategies, and the application exercise, and (2) 
method of delivery, including the didactical approach (video-images, practical examples and interactive 
exercises)  and  the  support  of  teachers’  psychological  needs  (i.e.  congruent  teaching).   
 
2.4.  Plan of Analyses 
With respect to the qualitative data, thematic content analysis (Aronson, 1994) was used to analyze 
the focus group transcripts using the software program NVivo Version 9.0 (Gibbs, 2002). Two researchers 
independently conducted a priori (deductive) content analysis on each of the four transcripts. The transcripts 
were  coded  using  a  presupposed  tree  structure,  including  11  ‘parent’  nodes  representing  the  different  topics  of  
the  focus  group  questioning  route,  which  were  subdivided   in  one  or  more   ‘child’  nodes.  Subsequently,   these  
topics were thematically reorganized distinguishing between content-related comments and comments related 
to the method of delivering the training. 
With respect to the quantitative data, PASW 18.0 was used to analyze demographic and questionnaire 
data. First, repeated measures  analyses  of  variance  were  used  to  assess  PE  teachers’  global  appreciation  in  
terms of Interaction, Innovation, Interest, Intelligibility, and Essentiality across the three parts of the training 
(i.e. within-subject analyses). Accordingly, the part of the training was entered as an independent variable (i.e. 
within-subject factor), and repeated measures of the five acceptability variables were entered by turns as 
dependent variables. The overall mean for each variable was calculated, representing the mean across the 
different parts. A polynomial default for the within-subject factor was selected to test for linear and quadratic 
effects.
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Table 2 
Items of the Appreciation Questionnaire: Acceptability, Practical Usefulness, Feasibility, Intention to Implementation and Recommendation.  
 Items 
Acceptability   
Interaction Part I/II/III of the training was sufficiently interactive 
Innovation Part I/II/III  of the training was innovative 
Interest Part I/II/III of the training was fascinating and interesting 
 Part I/II/III of the training arose my interest in this subject 
Intelligibility Part I/II/III of the training was easy to understand 
 Part I/II/III of the training showed a logical coherence 
Essentiality Part I/II/III of the training is essential to the whole training 
Practical usefulness The motivating strategies are useful for my PE lessons 
Feasibility The motivating strategies are feasible 
Intention to implementation I have the intention to implement the motivating strategies in my PE lessons 
Recommendation I would recommend this training to colleagues 
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Second, bivariate correlations were calculated to map out how the appreciation of the training is 
related to the practical usefulness and feasibility of the proposed motivating strategies, the intention to 
implement the strategies, and the extent to which the training is recommendable to others. Therefore, mean 
scores for the appreciation of Part I, Part II and Part III, respectively, and the global appreciation of the training 
were calculated.  
 
3. Results 
3.1.  Qualitative Evaluation of the Training  
In the description of the focus group findings a distinction is made between the content of the training 
and the method of delivery, each including relevant themes that arose during the discussions.  
3.1.1.  Content of the Training  
Theoretical background. All PE teachers agreed that the provision of theoretical background is an 
essential component, as it is considered an indispensable base to proceed to the more practical part. 
Specifically, the interactive exercises illustrating the different types of motivation made teachers aware of the 
different reasons students can have to engage in PE class. Through these exercises teachers were given the 
opportunity to get familiar with the concepts of SDT, which they valued positively as shown by the following 
quotes:   ‘Theoretical   framing   is  always   important.  Without   this   information,   I  don’t   really   think  you  know  what  
you’re   doing.’   (Training   I),   and   ‘It’s   a   starting   point,   it   has   to   be   part   of   the   training,   the   rest   builds  on   that  
theory.’  (Training  I). 
Despite its perceived essentiality, teachers reported that too extensive theoretical framing might go 
beyond  its  usefulness:  ‘I  don’t  really  think  it  is  useful  to  bring  that  theory  so  extensively.  (…)  I  would  reduce  it  
to  a  minimum’  (Training  I).  PE  teachers  rather  preferred a shorter introduction to have more time left for putting 
the  motivating   strategies   into  practice.  For  example,  a   teacher   commented:   ‘It’s   not   that   the   theory   is   long-
winded,  but  there  wasn’t  a  good  balance  between  theory  and  practice’  (Training  III). More particularly, complex 
figures and models adopted from scientific publications were suggested to be removed.  
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Motivating teaching strategies. In Part II, PE teachers were provided with four autonomy-supportive 
and four structure-related strategies. Although PE teachers found it important to discuss structure-related 
strategies, they wanted to deal with these strategies rather quickly as to have more time left to discuss the 
autonomy-supportive strategies in greater detail. For example, some teachers suggested reversing the order 
of   the   strategies:   ‘Actually   the   overview   should   start   with   the   structure-related strategies, followed by the 
autonomy-supportive   strategies’   (Training   I).   The   majority   of   the   PE   teachers   indicated   that   the   structure-
related strategies and specific guidelines were not entirely new to them. For example, a teacher commented: 
‘‘It   is  not  entirely  new,  because  I   think  everyone  of  us  already  uses  several  of   these  strategies’   (Training  II).  
Particularly offering help, providing positive feedback, and encouragement were strategies that teachers 
reported to use frequently in their PE classes and were considered fairly repetitive of what they had already 
studied during preservice teacher training. In contrast, autonomy-supportive strategies were considered more 
innovative,  useful  and  necessary  to  motivate  students  as  shown  by  the  following  comments:  ‘Well,  I  think  we  
can learn the most from autonomy support.  Structure  we  are  already  quite  familiar  with  (Training  I).’  and  ‘Yes,  
it’s  really autonomy support that is most useful for PE teachers in the field (Training I).’ 
 It   seemed   important   that   the   overview   of  motivating   strategies   is   exhaustive:   ‘It   is   good   to   get   an  
exhaustive   overview  now  and   then   and   I’m   happy   to  have   heard   it   again,   because after a couple of years 
everything   has   a   bit   grown   dim’.   Yet,   teachers   held   the   opinion   that   the   overview   of   motivating   strategies  
should neither be too time-consuming nor contain too much information, so that there is sufficient time left to 
practice  these  strategies  in  a  more  authentic  situation.  A  teacher  for  example  commented:  ‘The  content  of  the  
strategies sounded quite familiar to me. I think it would be more useful for us to go more deeply into the 
practical  application  of   the  strategies.’   (Training  II),  another   teacher  held:   ‘Personally I found the overview of 
the strategies too long-winded, especially in comparison with the time we had to practice them in the 
gymnasium.   I   think   that   could   really  be  cut  down  a   little.’   (Training   III).  On   the  other hand, several teachers 
expressed   their   need   for   ‘very   specific   and   concrete   guidelines   that   are   immediately   applicable   to   their   PE  
classes’  (Training  I)  and  they  suggested  that  ‘it  is  useful  to  sufficiently  elaborate  on  these  guidelines  by  means  
of concrete  examples  and  exercises’  (Training  II).   
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Application exercise. All PE teachers agreed that Part III was the most important and useful part since 
it provided opportunities to put the motivating strategies into practice. However, the initial paper-and-pencil 
assignment, in which teachers received a plan of a volleyball lesson and were asked to integrate as much 
motivating strategies as possible on paper, was a long way off their expectations about a practical session. For 
example, one of the teachers asked:  ‘For  what  reason  was  there  no  practical  part?  (…)  I  think  it  would  be  more  
fun  to  do  a  practical  session  in  the  gym’  (Training  I),  and  another  said:   ‘We  actually  thought  we  had  to  bring  
our   sports   suit’   (Training   I).   Teachers   were   convinced   that   ‘they would learn more about the motivating 
strategies if they would be given the opportunity to experience them in a teacher-student  situation’  (Training  I).  
Additionally, PE teachers perceived volleyball as a technical, and hence, fairly difficult sport to exercise the 
implementation of the proposed strategies for the first time, which may preclude opportunities to feel 
successful  and  effective  in  implementing  these  strategies.  For  example,  one  teacher  commented:  ‘I  don’t  think  
volleyball is the best topic you  can   take  here.   (…)   It   is  one  of   the  most  difficult  sports’ (Training I). Another 
teacher suggested: ‘Wouldn’t  it  be  interesting,  because  we  now  all  had  to  teach  the  same  topic,  to  have  four  
different   lesson   plans?’   (Training   I).   It   seems   that   providing   lesson plans for different topics or exercise 
domains would allow teachers to experience how the motivating strategies can be implemented across 
different PE class topics.  
Whereas most comments of the teachers resulted in gradual revisions along the different cycles, a 
radical   change  was  made   to   the   application   exercise   (i.e.   Part   III)   from  Training   I   to   II   based   on   teachers’  
abovementioned suggestions. First, teachers found it useful to double the duration of Part III leaving them with 
1 hour instead of 30 minutes to exercise the motivating strategies. As a result, PE teachers would receive a 
better chance to express their concerns and doubts. Secondly, volleyball was dropped as the subject of the 
lesson plan and replaced by three other PE class topics (gymnastics, basketball, and rope skipping), from 
which PE teachers could choose. As a final change, we moved the application exercise from the classroom to 
the  gymnasium,  because  ‘PE  staff  enjoy  being  physically  active  during  in-service  training  sessions’  (Training 
I). Each group of three or four PE teachers received a paper version of a lesson plan and had about 15 
minutes to amend the lesson by implementing both autonomy-supportive and structure-related strategies. 
Next, every group had about 10 to 15 minutes to teach (a part of) their lesson to the other groups (i.e. 
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microteaching). Afterwards, the trainer provided feedback and suggestions for improvement, thereby focusing 
primarily on what the teachers did well to increase their confidence in applying the recommended strategies.  
3.1.2.  Method of Delivery 
Didactical approach. The use of practical examples and video fragments was considered a meaningful 
didactical method to illustrate the proposed motivating strategies in concrete PE situations. For example a 
teacher   commented:   ‘The   video   images   are   a   good   way   to   bridge   the   gap   between   theory   and   practice’  
(Training I). However, there seemed to be room for improvement, since teachers noted that the practical 
examples   could   often   be  more   innovative   and   original   as   is   clear   from   the   following   comment:   ‘I   expected  
something really innovative. I would have liked some very original and useful guidelines on how the strategies 
can  concretely  be  applied’  (Training  II).  In  addition,  teachers  seemed  concerned  about  the  representativeness  
of the video fragments for several reasons. First, it was suggested to include video fragments with   ‘bad  
practices’   as   well   to   get   a   more   inclusive   picture   on   how   certain   teaching   practices   can   be   both   need-
supportive and need-thwarting  for  students.  For  example,  a  teacher  suggested:  ‘Maybe  you  could  also  show  a  
‘bad’  fragment.  (…)  I  think  the  strategy  sometimes  just  doesn’t  work  or  doesn’t  work  as  intended’  (Training  I).  
Furthermore, the video images seemed to exclusively represent classes where nothing goes wrong in terms of 
class management and student behavior as is illustrated by the following comment: ‘‘I  wonder   if   you’d  also  
have  some  video  fragments  of  classes  where  the  students  don’t  cooperate  or  don’t   listen  to  the  instructions,  
because  in  our  classes  that  is  often  the  rule  rather  than  the  exception’  (Training  III).  Finally,  PE  teachers,  and  
especially those teaching in technical and vocational education, regretted that the majority of video images 
included   academic   education   and   sports   classes.   For   example   one   teacher   commented:   ‘The   fragments  
always show a perfect situation and do not represent  our   context   at   school’ (Training III). This critique was 
partially appropriate because the 27 PE classes for which we obtained permission to use the video images as 
didactical material existed for 63% of academic education classes. Consequently, we were limited in the 
selection of useful video images from technical and vocational education and we were not able to meet this 
concern.
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Table 3 
Schematic Overview of the Main Revisions to the Training along the Three Cycles.  
 Part I: Theoretical background  Part II: Overview of motivating strategies  Part III: Application exercise 
Initial content 
 
Introduction SDT:  
 Types of motivation 
 Concepts of need satisfaction (autonomy, 
competence, relatedness) and need support 
(autonomy support, structure, interpersonal 
involvement)  
 Concrete motivating strategies for PE teachers on how to 
support  students’  needs: 
 Autonomy support: 4 strategies 
 Structure: 4 strategies 
Illustrations for each strategy 
 Application of the motivating strategies  
Initial duration ± 60 min.   ± 90 min.  ± 30 min. 
Initial method Verbal explanation 
Interactive exercises 
 Verbal explanation 
Didactical material: 
 Video images  used  as  ‘good  practices’ 
 Concrete PE related practical examples 
 Paper-and-pencil exercise in small groups (revision 
of a lesson plan) 
Class discussion and feedback 
Revisions After Training I 
 Reduction in number of slides 
 Deletion of non-essential content 
After Training II 
 No changes 
After Training III 
 Development of a pocket-sized booklet of the 
handouts in which solutions are omitted and 
space is provided to write down the answers 
and/or personal thoughts 
 
 After Training I 
 Reversing the order of presentation of the strategies 
from Autonomy support-Structure to Structure-
Autonomy support 
 Addition of video-images  used  as  ‘bad  practices’ 
After Training II 
 Reduction in number of practical examples to increase 
the input from the audience 
 Starting  from  a  ‘case’  to  introduce  a  strategy  in  order  to  
improve the interaction with and between the PE 
teachers  
After Training III 
 Subdivision of the strategies in very concrete and 
useful guidelines 
 Increase in the number of case studies to stimulate 
active participation and self-reflection 
 Provision of concrete tools as teaching aids 
 Repeatedly underlining the link between the specific 
guidelines and the basic psychological needs 
 After Training I 
 From paper-and-pencil exercise to role play 
and microteaching in the gymnasium  
 Extension of the duration of Part III from 30 
minutes to one hour 
 From one topic (volleyball) to different topics 
(basketball, gymnastics, rope skipping) 
After Training II 
 From feedback by the trainer to feedback by 
fellow PE teachers 
After Training III 
 Extension of the duration to an entire day 
 From feedback by fellow PE teachers to self-
reflection 
 Group discussion to share ideas and voice 
concerns and obstacles on how to implement 
the strategies in class 
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Although the training already provided some opportunities for teachers to share their ideas and experience, 
for several motivating strategies it was suggested to start from a concrete class situation or case study to increase 
the interaction among the teachers in the audience. The PE teachers believed that exploiting the interactive method 
even more would help them to better absorb the different strategies and to think more for themselves about concrete 
problems and possible solutions  as  shown  by  the  following  comments:  ‘Wouldn’t  it  be  more  fun  to  start  from  a  couple  
of  concrete  class  situations  to  introduce  the  different  strategies?  (…)  I  think  I  would  remember  the  strategies  better’  
(Training  II),  and  ‘I  sometimes  had  the  feeling  that when we were asked to analyze a video fragment, the answer was 
given  straight  away.  I  think  that  there  is  room  for  more  interaction.’  (Training  II). 
In contrast to the paper-and-pencil assignment, the use of microteaching and role-playing as a didactical 
approach in Part III aligned better with what PE teachers expected from an application exercise. Many teachers even 
mentioned they would not mind if the training would take an entire day if they had the opportunity to practice the 
motivating strategies more  intensively  and  during  a  longer  period  as  is  shown  by  the  following  two  comments:  ‘In  my  
opinion,   the   time  we  had   for   the  application  exercise  was   too   short.’   (Training   III),   and   ‘If   the   training  would  have  
taken  till  4  o’clock  [pm],  there  would  have been  a  good  balance  between  theory  and  practice.’  (Training  III). 
Supporting  teachers’  psychological  needs.  In developing and delivering the training, we attempted to nurture 
teachers’  psychological  needs  for  autonomy,  competence,  and  relatedness.  Yet,  the teachers also provided us with a 
number of additional suggestions to maximize need satisfaction and engagement during the training. As already 
noted, PE teachers attached great value to interaction among participants. For example a teacher commented: 
‘Maybe  you  can  ask  the  audience  for  concrete  examples  from  their  practical  experience?  (…)  Because  then  you  can  
immediately  start  a  discussion  about  certain  problems  or  situations’  (Training  II).  Cases  were  often  put  forward  as  a  
way to increase the interaction. This shift to a more problem-based  learning  approach  speaks  to  teachers’  need  for  
autonomy, because they can actively participate, are invited to share their experiences and are given the opportunity 
to   voice   their   opinion.   In   addition,   teachers’   need   for competence is better met, because they are offered the 
opportunity to acquire motivational skills in concrete situations. Another suggestion was to reduce the number of 
video   fragments   to   activate   the   teachers’   thought   process   and increase their input, because as a teacher 
commented:   ‘it’s   often  better   to  offer   less   and   let   the   group   think  more   themselves’   (Training   II).   Specifically,   this 
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would  fulfill  teachers’  need  for  autonomy  since  they  are  given  the  opportunity  ‘to  exchange  new  ideas  and  to  discuss 
different  solutions  for  very  concrete  PE  class  related  problems’  (Training  II).   
The inclusion of microteaching and role-playing  after  Training   I  also  allowed  us   to  better  nurture   teachers’  
psychological needs. For instance, to  stimulate  teachers’  initiative-taking and, hence, their feelings of autonomy, one 
or more teachers per group could take the role of PE teacher and teach a part of the lesson, whereas the others took 
a student role. Further, the provision of choice between different PE topics not only gave teachers the opportunity to 
experience how the strategies can be implemented in different PE situations, but also aligned more with the SDT-
principles of an autonomy-supportive approach. Finally, PE teachers seemed to find it useful to have one member of 
the  group  to  serve  as  an  observer  on  the  sideline  during  microteaching.  For  example,  a  teacher  commented  ‘I think it 
is  pretty  interesting  and  informative  to  have  the  opportunity  to  observe  each  other’  (Training  II).  The  observer  could  
take notes of which motivating strategies were used and provide feedback on the teaching of their own and the other 
groups before the trainer provides additional feedback. Here again, the call for interaction was prominent as for 
example  a  PE  teacher  reported  that  ‘It   is meaningful to have a discussion afterwards and to give feedback on each 
other’s  teaching’  (Training  III).   
Every training along the three cycles (i.e. Training I, Training II and Training III) resulted in an optimization 
compared to the previous version, so there was no degeneration to a prior stage in the training. In our view, there 
were  no  ‘negative  cases’  and  teachers’  perspectives  actually  aligned  quite  well  from  one  school  to  another.  Table 3 
shows a schematic overview of the main changes made across the iterative design cycles. 
 
3.2.  Quantitative Evaluation of the Training 
The collection of self-reported data after the training allowed us to examine to what extent focus group 
findings and quantitative analyses converged or yielded complementary information. Separate repeated measures 
analyses of variance for each of the five acceptability variables (i.e. Interaction, Innovation, Interest, Intelligibility and 
Essentiality)  were  conducted   to  compare  PE   teachers’  appreciation  across   the   three  parts  of   the   training.  To   this,  
data from Training I, II and III were taken together.  
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Table 4 
 Means and Standard Deviations for the Appreciation across the Three Parts of the Training 
 Part I:  
Theoretical 
background 
 Part II:  
Motivating 
strategies 







 M SD  M SD  M SD   Linear Quadratic  
Interaction 4.15 .70  4.12 .81  4.50 .56  4.25 (.50) 13.70** 5.43* .41 
Innovation 2.68 .77  3.06 .78  3.26 .83  3.00 (.60) 18.83*** .93 .47 
Interest 3.64 .51  3.47 .60  3.62 .79  3.58 (.52) .01 7.82** .22 
Intelligibility 4.41 .48  4.29 .41  4.21 .55  4.30 (.41) 7.42* .00 .21 
Essentiality 3.82 .85  4.24 .75  4.27 .72  4.10 (.50) 6.20* 1.94 .20 
Note. *p<.05, **p< .01, ***p< .001. ηp2 = partial eta squared effect size 
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The results in Table 4 indicate that overall, the acceptability scores were rather high with a mean score 
above 3 for all variables, with the exception of Innovation, further suggesting that on average PE teachers 
highly appreciated the training 
Figure 1 provides a graphic overview of the trends of the five acceptability variables across the three 
parts of training. As can be noticed, a significant positive linear association was found for Innovation and 
Essentiality,   pointing   to   a   significant   increase   in   PE   teachers’   appreciation   across the three parts of the 
training, with the application exercise receiving the highest appreciation, followed by the overview of the 
motivating strategies, and the theoretical background. A significant negative linear association for Intelligibility 
shows that PE teachers found the theoretical background more intelligible compared to the overview of the 
strategies and the application exercise. Further, there was a significant quadratic association for Interest, 
suggesting that PE teachers judged the theoretical background and the application exercise as more 
interesting than the overview of the motivating strategies. Finally, both the linear and quadratic association for 
Interaction were significant, indicating that PE teachers found the strategy overview slightly less interactive 
than the theoretical background, but the application exercise was rated as most interactive.  
 
Figure 1 
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Intercorrelations among the study variables are presented in Table 5. The global appreciation of the 
training was positively correlated with its perceived usefulness and feasibility, as well as with the intention to 
apply and to recommend the training to colleagues. Interestingly then, when breaking down this global 
appreciation score into three subcomponents, reflecting the appreciation of the three different parts, a number 
of specific relations were found. Specifically, whereas the appreciation of the theoretical background and the 
overview of the motivating strategies (but not the application exercise) was  positively associated with the 
extent to which PE teachers would recommend the training to others, the appreciation of the application 
exercise (but not of the two other parts) was positively associated with the practical usefulness and the 
feasibility of the training as well as the intention to implement the proposed strategies.  
 
4. Discussion 
In an attempt to overcome the perceived research-practitioner gap in education, several models (e.g., 
action research; Reason & Bradbury, 2008; design-based research; Cobb et al., 2003) have stressed the 
continuing cycle of interplay between theory, practice, and reflection as a way to engender changes in 
teachers’  attitudes  and  practices.  In  the  field  of  CPD,  the  engagement  of  teachers  in   inquiry  and  research  is  
said to be essential. Translating this social constructivist perspective (Behets & Vergauwen, 2006) to the 
context of PE, we developed and evaluated a professional development training on how to create a need-
supportive learning environment during PE class for and together with experienced PE teachers. In doing so, 
we used both qualitative and quantitative methods.  
 
4.1. Content of the Training on Need-Supportive Teaching  
Following the example of prior intervention studies, we designed our training with different parts of 
moderate duration. Except for a supplemental follow-up activity, which we did not include, the training design, 
involving a theoretical part, a part on motivating strategies, and an application part, is in agreement with 
recently published suggestions and recommendations for developing and implementing effective need-
supportive training programs (Su & Reeve, 2011).  
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Table 5 
Bivariate Correlations between Appreciation Variables and Practical Usefulness, Feasibility, Intention to Implementation and Recommendation 
 M SD α 1 2 3 4 5 6 7 
1. Global appreciation 3.86 .31 .77 -       
2. Appreciation theoretical background (Part I) 3.80 .37 .65 75** -      
3. Appreciation motivating strategies (Part II) 3.84 .35 .51 84** 60** -     
4. Appreciation application exercise (Part III) 3.96 .49 .77 75** .20 45** -    
5. Practical usefulness 3.94 .70 - 47** .23 .34 .49** -   
6. Feasibility 3.94 .83 - 35** .06 .23 .47** .85** -  
7. Intention 4.27 .52 - 37** .09 .14 .54** .48** .55** - 
8. Recommendation 3.63 .71 - 50** .66** .57** .01 .11 .07 .03 
Note. ** p < .01. 
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Theoretical background. Existing SDT-based research (Su & Reeve, 2011) and the wider CPD 
literature  (e.g.,  Day,  1999,  O’Sullivan  &  Deglau,  2006;;  Pedder,  Opfer,  Mccormick,  &  Storey,  2010)  indicate  that  
the presence of theory-based instruction is viewed as less critical for the effectiveness of a training. However, 
the PE teachers in our study highly appreciated the theoretical background information (i.e. Part I) to be able 
to understand and follow the rest of the training. In addition, although teachers recognized the theory from their 
undergraduate   studies,   they   admitted   that   it   had   ‘grown   dim’   over   time.   Furthermore,   the   quantitative   data  
showed that the theoretical background was judged as quite essential and that teachers who positively 
appreciated this part were more likely to recommend the training to colleagues. So, despite the increasing call 
for   ‘practical’   and   ‘relevant’   CPD   among   teachers   across   the   board,   this   finding   indicates   that   theoretical  
framing is of added value when designing and delivering teacher trainings.  
Overview of motivating strategies. Expanding on existing SDT-based trainings and in line with the 
argument that it is the combination of high autonomy support  and  high  structure  that  best  respects  students’  
perspectives (Jang et al., 2010),  we  included  multiple  motivating  strategies  to  support  both  students’  needs  for  
autonomy and competence. Although, structure-related strategies were considered largely familiar and 
obvious, PE teachers agreed upon its indispensable value as an approach to motivate students. On the other 
hand, autonomy-supportive strategies were found to be more unfamiliar and thus more innovative. This finding 
is in accordance with the literature (Skinner & Belmont, 1993; Reeve, 1998) and might explain and justify the 
more explicit focus on autonomy support in previous intervention studies (e.g., Chatzisarantis & Hagger, 2009; 
Reeve et al., 2004).  
Although a positive association was found between the appreciation of Part II and the extent to which 
teachers would recommend the training to colleagues, the overview of motivating strategies was evaluated as 
the least interactive and interesting part of the training. Since PE teachers are especially looking for practically 
relevant and useable ideas in their professional development (O’Sullivan  &  Deglau,  2006), substantial efforts 
were made to enhance the intrinsic appeal of Part II. First, strategies that initially were considered as obvious 
and little innovative, were presented from a different angle, thereby trying to increase their usefulness and 
value to the teachers. Specifically, we attempted to overcome the evident nature of certain structure-related 
strategies by (a) subdividing them in less obvious and more specific guidelines, and (b) by highlighting their 
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association  with   students’   basic  psychological   needs  at   points  where   this   link  was   less   clear.  For  example,  
instead of merely emphasizing the need for a clear communication of expectations, we added that teachers do 
well to offer a meaningful rationale for their expectations. As for the linkage between the proposed strategies 
and   students’   needs,   we   highlighted,   for   instance,   that   providing   help   is   not   by   definition   helpful   (see  
Weinstein, De Haan & Ryan, 2010), that is, some help – although well intended by the PE teacher – does not 
build a sense of competence. To illustrate, students who already master buck jumping3 will not develop a 
sense of competence if the teacher holds their arm while doing the jump; even on the contrary, such unneeded 
help could be interpreted as a sign of distrust and lack of confidence. Therefore, the seemingly very evident 
and  straightforward  strategy  ‘offering  help’  was  changed  into  ‘offering  help  when needed’,  and  concrete  ways  
to operationalize this were discussed.  
A second change involved to provision of very concrete tools to increase the chance for actual 
implementation in practice. For example, teachers were given a time line to visualize for students what the 
lesson program will look like along the school year and stick-on labels that can be used to highlight elements 
of choice and fun in their lesson plan.  
Application exercise. The application exercise, in which teachers exercised the proposed strategies, 
was most strongly appreciated, especially after changing it from a paper-and-pencil assignment to 
microteaching in the gym (i.e. after Training II). More specifically, Part III was judged as most essential to the 
training, because it offered teachers the opportunity to implement the proposed strategies and to exercise and 
improve  their  motivating  skills  in  a  safe  and  comfortable  PE  situation.  Moreover,  teachers’  appreciation  of  the 
application exercise was not only positively associated with the practical usefulness and feasibility of the 
proposed strategies, but also with their intention to effectively implement these strategies in their own PE 
lessons. In line with recommended principles  for  CPD  design  and  delivery  (O’Sullivan  &  Deglau,  2006),  these  
results suggest that this part of the training is very valuable as it provides experiential learning opportunities in 
a   setting   that   is   close   to   teachers’   authentic   work   situation.   Furthermore, PE teachers even suggested 
                                                             
3 A buck is a cylindrical, leather-covered block mounted in a horizontal position on a single vertical post set in 
a steel frame, used in gymnastics for vaulting. 
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extending this part by prolonging its duration to an entire day. Therefore, we allocated half a day (i.e. 3 hours) 
for Part I and II, while another three hours were reserved for practicing the strategies in the gym. 
 
4.2.  Delivering the Training in a Need-Supportive Way 
Didactical approach. Concurring previous research, PE teachers attached great value to information 
that is directly relevant and applicable to their instruction (Armour & Yelling, 2007). Especially the use of 
authentic PE class video images seemed very meaningful as a didactical method to illustrate the proposed 
motivating strategies. However, the representativeness of these video images raised some concern. 
Consequently, because the exclusive reliance on   ‘good   examples’   may   lead   teachers   to   doubt   their  
competencies as if they would fail to teach in the ideal way, a number of bad practices were added (i.e., 
respectively,  four  and  two  of  the  six  video  images  were  ‘good’  and  ‘bad’  practices)4.  
Furthermore, the call for more interaction and active participation was a comment that systematically 
returned across the different focus groups, which is in agreement with previous studies advocating the value of 
collaborative activities in professional learning (Armour & Makopoulou, 2012; Armour & Yelling, 2007). 
Therefore,   substantial   changes   were   made   to   the   final   product   of   the   training   to   meet   teachers’   personal  
interests and to increase the level of interactivity. For example, at the beginning of the training teachers were 
invited to introduce themselves and to share their expectations. As such, the trainers could better match the 
training with these expectations, provide examples that are more in line with their viewpoints, and give certain 
accents along the training.   Said   differently,   the   training   was   better   tailored   to   teachers’   wishes   and  
preferences. In addition, fourteen short cases were included as to more interactively engage teachers in 
reflecting  on  and  discussing  about  their  own  and  others’  teaching  (O’Sullivan  &  Deglau,  2006).     
  Supporting teachers’ psychological needs. Corroborating the concept of congruent teaching 
emphasizing the importance of attuning learning and teaching (Swennen et al., 2008), we attempted to be 
authentic (i.e., a good model) to our own message by adopting a need-supportive teaching style. Specifically, 
we  attempted   to  maximize  PE   teachers’  opportunities   to  get   their  basic  needs  met  during   the   training  as   to                                                               
4 For the selection of these bad practices we relied on video material from a French intervention study on 
motivating teaching behavior in PE (Tessier, Sarrazin, & Ntoumanis, 2010), in which permission for use was 
obtained. 
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increase their likelihood to accept, implement and persist in the changes in their motivating style. To promote 
the internalization process of the proposed strategies, we structured the training in such a way that the 
different  parts  each  met  the  teachers’  basic  psychological  needs.  First,  the  theoretical  background  appears   to 
be  important  to  the  fulfillment  of  teachers’  need  for  autonomy,  since  it  includes  a  meaningful  rationale  for  the  
substantial   role  of   the  PE   teacher   in   influencing  students’   course-related motivation and outcomes. Second, 
delivering the overview of motivating strategies in a well-structured and interactive fashion speaks to both 
teachers’   needs   for   autonomy   and   competence.   Specifically,   the   provision   of   detailed,   specific,   and   very  
concrete guidelines on how teachers can be need-supportive towards students   helps   to   reduce   teachers’  
doubts about their skills and increases their feelings of competence to undertake change in their teaching 
practice. The use of video images and case studies not only makes it more interesting for teachers to reflect 
on the theory and the proposed strategies, but also provides meaningful opportunities to translate these 
theoretical concepts and guidelines to be applicable to their teaching practice. Finally, the microteaching and 
role-playing exercises are likely to fulfill teachers’  need  for  competence,  as  they  create  a  comfortable  forum  for  
teachers to develop and improve their motivating skills. All through the training, the trainer tries to create a 
warm environment by being open and friendly and by showing unconditional interest in and respect for 
teachers’  opinions  and  ideas.  The  group  bond  was  strengthened  by  allowing  groups  discussions  and  by  asking  
the PE teachers to prepare the microteaching in small groups. 
Besides offering the training with a general structure that is largely in accordance with the SDT-
principles of need support,  other  more  specific  efforts  were  made  to  maximally  nurture  teachers’  psychological  
needs. For example, a problem-based learning approach was intensified and more opportunities for discussion 
and exchanging   opinions   on   different  motivating   approaches  were   provided   as   to   fulfill   teachers’   needs   for  
autonomy and competence. Furthermore, because (self-)reflection   plays   a   critical   role   in   opening   teachers’  
minds towards accepting an alternative teaching style (e.g., Reason & Bradbury, 2008) and is highly valued 
among  PE  teachers  as  a  substantial  component  in  CPD  (Armour  &  Yelling,  2004;;  O’Sullivan  &  Deglau,  2006),  
opportunities   were   created   to   enhance   teachers’   insights   in   whether   and   how   the   proposed   motivating 
strategies  are   related   to  students’  basic  psychological  needs.  For example, after microteaching, teachers in 
the teacher role first had the opportunity to reflect on their own teaching before letting others give feedback on 
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what they had observed. This shift from feedback from fellow teachers to self-reflection has multiple 
advantages in terms of need satisfaction, for both the observers and the role players. First, because the trainer 
did not comment up front on the microteaching, but allowed the group dynamic to unfold, the group process 
was generally strengthened, fostering a sense of relatedness. Second, more initiative and responsibility was 
given to the teachers to steer their own learning process, fostering a sense of autonomy. Third, rather than the 
trainer adopting an expert-position in which he would evaluate the role players, the observers and role-players 
exchanged thoughts in a more informational and dialogical way. These discussions contributed to a more in-
depth reflection of how the proposed strategies can be implemented, thereby fostering a sense of 
competence.  
 
4.3.  Limitations and Future Directions 
A major limitation of the current research is that the appreciation of the final product of the training was 
neither qualitatively nor quantitatively tested any further. Also, because the training was evaluated by four 
different groups of teachers, we were not able to examine whether differences in appreciation across the three 
cycles were due to the adaptations made from one training to another or to other characteristics of the groups 
(i.e. specific school characteristics) not related to the training. Therefore, it would be interesting for future 
research to also include across-school focus groups to examine whether school-related factors play a role in 
teachers’  appreciation  of  the  training. 
Having extensively evaluated and optimized our training, a next research step is to set up an 
intervention study to investigate whether PE teachers can actually be trained in incorporating a need-
supportive teaching style. In addition, it is interesting to examine whether potential changes in teacher 
behavior  are  perceived  as  such  by  the  students  and  affect  students’  course-related motivation and outcomes, 
such as physical activity levels and engagement. Furthermore, based on the principles of congruent teaching 
(Swennen et al., 2008) and need support (Deci & Ryan, 2000), we would predict that the degree of 
experienced need satisfaction by the PE teachers themselves during the training will determine whether they 
effectively implement the changes on a later moment (i.e. persistence) and are capable of creatively using the 
strategies for PE activities and situations that were not dealt with during the training (i.e. transfer). Future 
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research can include a measure of the experienced need satisfaction by the PE teachers during the training to 
investigate whether this mechanism plays a role in the prediction of effectively implementing the motivating 
strategies in class. Finally, future studies may also  address   teachers’  pre-training beliefs, expectations, and 
values about the proposed motivating strategies in terms of credibility, feasibility, and usefulness (Reeve, 
1998; Su & Reeve, 2011).  
 
4.4.  Conclusion 
The present paper described how researchers and experienced secondary school PE teachers closely 
collaborated to develop a CPD training grounded in Self-Determination  Theory’s  principles  of  need-supportive 
teaching. The systematic and research-based revision process (cfr. action research, Reason & Bradbury, 
2008) ultimately resulted in a training that concurs quite well with what PE teachers expect from effective CPD 
(Armour  &  Yelling,  2007;;  O’Sullivan  &  Deglau,  2006).  Specifically,  teachers  are  given  the  opportunity  to  update  
their knowledge and skills through the dissemination of applicable information by experts in the field, that is, a 
motivational psychologist and a university teacher in PE pedagogy. Furthermore, along the training there is 
room for active participation and collaborative activities, such as (spontaneous) conversations with colleagues 
and like-minded peers from other institutions, and microteaching, which allow teachers to reflect on their own 
and  others’  practice  and  to  learn  from  each  other  (Armour  &  Makopoulou,  2012;;  Armour  & Yelling, 2007; Day 
et  al.,  2007;;  O’Sullivan  &  Deglau,  2006).   
Interestingly, although the  CPD  literature  tends  to  report  that  ‘theory’  is  too  removed  from  practice  and  
that CPD should focus on specific, classroom-based   knowledge   (e.g.,   O’Sullivan   &   Deglau, 2006), the PE 
teachers in this study placed essential value to the theoretical background information as a starting point for 
the training. The Self-Determination Theory seemed to make sense to the teachers because its concepts fit 
with  teachers’  personal life experiences and their interactions with students, and because  SDT’s  principles  of  
need support shed an innovate and useful light on approaches to motivate students toward PE. The findings 
indicate that not only the theory itself but especially the way the theory was translated into practice was 
appealing. Specifically, teachers appreciated the use of didactical materials (e.g., cases, video images of 
authentic PE classes), the provision of opportunities for active participation and collaboration throughout the 
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training, and the possibility to directly apply the proposed strategies in a setting that is close to their authentic 
work   (i.e.   microteaching).   In   addition,   the   trainers’   authenticity   to   the   message,   that   is,   their   attempt   to 
maximize PE teachers’  opportunities  for  basic  psychological  need  satisfaction  during  the  training,  was  highly  
valued.  
Although physical education was a specific context in this study, our research has implications that 
may be relevant to the wider CPD literature. For example, CPD providers in other learning contexts or subjects 
may consider to find new ways of involving theory-based knowledge in their CPD trainings, for instance by 
taking it into a practical application exercise immediately. Furthermore, it remains important for CPD providers 
that besides passing on an acceptable and convincing content, it is also critical – whatever the theoretical 
framework is – to deliver the message in such a way that it is in accordance with its content and principles (i.e. 
‘teach  as  you  preach’,  Swennen  et  al.,  2008)  as  to  increase  teachers’  tendency  to  accept  (i.e.  internalize)  and  
implement the proposed changes into their own classroom. The present study has surely shown that Self-
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Fostering a Need-supportive Teaching Style: Intervention Effects on Physical Education 
Teachers’ Beliefs and Teaching Behaviors1 
 
The present intervention study examined whether physical education (PE) teachers can learn to adopt 
a more need-supportive teaching style. In a sample of 39 teachers (31 men, M=38.51 ± 10.44 years) and 676 
students (428 boys, M=15.49 ± 10.65 years), we investigated whether a professional development training 
grounded in Self-Determination Theory led   to   changes   in   (a)   teachers’   beliefs   about   the   effectiveness   and  
ease of implementing a need-supportive  style  and  (b)  teachers’  actual   in-class provision of need support, as 
rated by teachers, external observers and students. The intervention led to an increase in beliefs underlying 
autonomy-supportive and structuring, but not relatedness-supportive   strategies.   As   for   teachers’   actual  
teaching behavior, the intervention was particularly successful   in   increasing   teachers’   actual   provision   of  
autonomy support, while the results depended more on the source of information for the dimensions of 
structure and relatedness support. Implications for professional development and recommendations for future 
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1. Introduction 
Teachers’   interpersonal   or   motivating   style   during   instruction   is   a   key   factor   that   may   determine  
students’  willingness  to  engage   in   the  activities  offered  and  to  attain   the   learning  objectives.  Motivating  style  
includes the tone of sentiment and the behavior teachers rely on to optimally motivate their students, that is, to 
nurture  students’  enjoyment  of  the  activities  and  students’  belief  the  course  is  worthwhile  (Reeve,  2009).   
One framework that is ideally suited to delineate what a motivating teaching style involves, both at the 
theoretical level and in practice, is Self-Determination Theory (SDT; Deci & Ryan, 2000). A critical tenet from 
the SDT-perspective   is   that  motivating   teachers  manage   to   support   students’   basic  psychological  needs   for  
autonomy (i.e., the experience of volition), competence (i.e., the experience of effectiveness) and relatedness 
(i.e., the experience of closeness), which serve as the vitamins for growth and development (Ryan & Deci, 
2000; Vansteenkiste & Soenens, 2013). A need-supportive teaching style has been found to yield manifold 
benefits  for  students’  motivation,  class  functioning  and  course-related outcomes in education in general (e.g., 
Jang, Reeve, & Deci, 2010) and in physical education (PE) in particular (e.g., Ntoumanis & Standage, 2009). 
Such findings have led to the formulation of empirically supported recommendations for teachers on how to 
nurture  students’  basic  needs  (e.g.,  Jang  et  al.,  2010;;  Reeve,  2009).   
Given the multiple advantages of a need-supportive style, since the new millennium, a new generation 
of SDT-based studies has addressed the question whether teachers can actually be trained to adopt such a 
teaching approach. Yet, the available research base on the teachability of a need-supportive style is still 
relatively scarce (Su & Reeve, 2011). Therefore, the central aim of the present study was to examine whether 
a one-day training would suffice to successfully train teachers to change their beliefs (i.e., effectiveness and 
ease of implementation) underlying a need-supportive style and to adopt a more need-supportive teaching 
style in the specific context of physical education. We chose to focus on PE teachers because PE teachers 
across the board increasingly call for practical and relevant continuous professional development (CPD) 
programs   (Armour  &  Yelling,  2007;;  O’Sullivan  &  Deglau,  2006).   As  students’  motivation   is  one  of   the  major  
concerns among PE teachers, CPD on how to improve the adoption of a need-supportive teaching style will be 
of added value to the profession. However, the research questions within this present research might be of 
relevance and value to other school subjects, and the broader exercise and sport domain as well.  
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1.1.  Creating a Motivating Class Environment: The Role of Need Support 
Over the past 15 years, SDT has been quite influential as a valid theoretical framework for the 
conceptualization and investigation of the role of different teaching dimensions, in educational settings in 
general but also in more specific contexts, such as PE  (Ntoumanis & Standage, 2009; Vansteenkiste, 
Niemiec,  &  Soenens,  2010).  According  to  SDT,  motivating  teachers  nurture  students’  psychological  needs  by  
interacting in an autonomy-supportive way, creating a well-structured environment, and being involved and 
warm towards their students. In contrast, controlling, chaotic, and uninvolved teachers are more likely to slow 
down  or   even  undermine   students’   learning   and  motivation,   as   they   typically   thwart   students’   psychological  
needs (Deci & Ryan, 2000).  
Autonomy-supportive  teachers  try  to  promote  students’  sense  of  volition  and  psychological  freedom  by  
identifying, nurturing and developing their inner motivational resources, that is, their interests, preferences, and 
personal   goals   (Reeve,   2009).   To   identify   students’   motivational   resources,   autonomy-supportive teachers 
show   interest   in  and  welcome   rather   than  suppress  students’  perspectives  and   feelings   (e.g.,  Deci,  Eghrari,  
Patrick, & Leone, 1994).  Further,  to  nurture  students’  inner  recourses,  they  allow  students  to  provide  input  and  
suggestions into the instruction (e.g., Reeve & Halusic, 2009), they offer a desired amount of meaningful 
choices (e.g., Mouratidis, Vansteenkiste, Lens, & Sideridis, 2011; Patall, Cooper, & Wynn, 2010), they foster 
initiative-taking (e.g., Reeve & Jang, 2006), and they provide interesting, relevant and optimally challenging 
activities  that  spark  off  students’  curiosity  and  enthusiasm  (e.g.,  Jang  et  al.,  2010).  Finally, to build new inner 
motivational resources, autonomy-supportive teachers rely on non-controlling language (e.g., Vansteenkiste, 
Simons, Lens, Sheldon, & Deci, 2004) and provide a meaningful rationale to explain the personal relevance of 
the learning activities (e.g., Jang, 2008; Simons, Dewitte, & Lens, 2003).  
To  foster  students’  sense  of  competence  and  effectiveness,  teachers  create  a  sufficiently  structured,  
predictable, contingent and consistent environment (Skinner & Edge, 2002). Structure involves the 
communication of clear guidelines and expectations (e.g., Jang et al., 2010; Sierens, Vansteenkiste, 
Goossens, Soenens, & Dochy, 2009), positive informational feedback (e.g., Koka & Hein, 2005; Mouratidis, 
Vansteenkiste, Lens, & Sideridis, 2008), and the provision of step-by-step directions to attain the desired 
outcome(s) thereby following the pace of the students (e.g., Jang et al., 2010).  Finally, to foster the bond with 
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their students, teachers are involved with and dedicated to them, thereby investing a considerable amount of 
time, energy, and resources in their students (Grolnick & Ryan, 1989). In addition to being involved, 
relatedness-supportive teachers interact with their students in a warm and friendly fashion (Cox & Williams, 
2008).  
Previous PE research in Flanders has shown that an autonomy-supportive style is rarely observed in 
the current teaching practice (Haerens et al., 2013). Further, while PE teachers often indicate that they do offer 
help, provide positive feedback, and encourage their students (e.g., Aelterman et al., 2013), observations of 
authentic PE classes revealed that there is room for PE teachers to be more structuring as well (Haerens et 
al., 2013). In fact, Tessier and colleagues (2010) have argued that PE teachers can learn to become more 
need-supportive on all three dimensions, further highlighting the need for interventions focusing on the 
promotion of autonomy-supportive, structuring and relatedness-supportive teaching strategies.  
 
1.2.  Teachers’ Beliefs underlying a Need-Supportive Teaching Style 
Given experienced PE teachers have built up a teaching routine, it is not straightforward for them to 
change their current teaching style. According to the conceptual change literature (Pintrich, Marx, & Boyle, 
1993), the level of engagement and the willingness to implement an alternative teaching approach is function 
of  teachers’  motivational  beliefs.  Specifically,  some  teachers  may  be  reluctant  or  even  resistant  to  change  their  
current teaching style because they believe that the proposed alternative approaches are not effective (Reeve 
et al., 2013). For example, some teachers may believe that supporting autonomy is not the most effective 
strategy to engage students, as in their view it is sometimes necessary or even beneficial to rely on controlling 
practices. Indeed, they might believe that without a little dose of pressure little can be achieved with some 
groups of students, especially with those who are less interested in the topic at hand. A second belief that may 
prevent teachers from adopting a need-supportive style is that they believe it is too difficult to implement a 
change in a particular instructional style in their everyday teaching practice (Reeve et al., 2013). Because the 
proposed need-supportive strategies may in their eyes require more time, expertise or effort, they may stick to 
their current teaching style, which they find more fast-acting and realistic, and therefore relatively easier to 
enact.  
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Consistent with this analysis, recent research indicates that teachers, who believe that autonomy-
supportive instructional strategies are more effective and beneficial to their students and are easier to 
implement, rely more on an autonomy-supportive teaching style (Reeve, 1998; Reeve, et al., 2013). As such, 
teachers’ beliefs underlying their teaching style constitutes a proximal target of the present intervention. In 
addition, we investigated the impact of a one-day teacher training on a more distal outcome,  that  is,  teachers’  
actual in-class teaching behavior, as rated by multiple informants.  
 
1.3.  Interventions Designed to Promote a Need-Supportive Teaching Style 
Having confirmed the manifold benefits associated with a need-supportive socialization style 
(Vansteenkiste et al., 2010), SDT-based research has increasingly begun to address the question whether 
socializing agents can learn to adopt such a style. Although this field is still in its infancy, a recent meta-
analysis involving 19 studies across very different domains (Su & Reeve, 2011) indicated that available 
interventions are effective in promoting an autonomy-supportive approach. As for the domain of PE, to date, 
only a few intervention studies have been set up (e.g., Chatzisarantis & Hagger, 2009; Cheon, Reeve, & 
Moon, 2012; Cheon & Reeve, 2013; Tessier, Sarrazin, & Ntoumanis, 2008; 2010). Further as Su and Reeve 
(2011) pointed out, some of the studies involved in their meta-analysis were characterized by methodological 
limitations including the lack of a control group or baseline measurement, the failure to randomize participants, 
the sampling of fairly small groups, and the exclusive reliance on student-reports of teaching behavior. Also, 
prior intervention studies mainly focused on autonomy-supportive strategies (e.g., Chatzisarantis & Hagger, 
2009; Cheon et al., 2012; Tessier et al., 2010), thereby leaving out features of structure and relatedness 
support. However, autonomy support, structure and relatedness support are not independent, but rather 
complementary   dimensions   of   a   teacher’s   interpersonal   style,   so   that   students’   motivation   will   thrive   most  
when teachers support all three psychological needs simultaneously (Jang et al., 2010; Skinner & Edge, 
2002).  
Bearing these limitations and issues in mind, the present intervention study attempted to expand the 
existing literature in several ways. First, a quasi-experimental study was set up using a pretest-posttest control 
group design and random assignment of the participating PE teachers to the conditions (also see Cheon et al., 
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2012; Cheon & Reeve, 2013). Such a design allows controlling for baseline differences, ruling out selection 
bias and concluding that favorable changes in the investigated dependent variable in the intervention group as 
opposed to the control group are likely to be due to the intervention (i.e. experimental manipulation), as this is 
the only real difference between groups (Haerens & Tallir, 2012). Second, the present study included a 
training focusing on strategies to provide both more autonomy support and more structure during PE class 
(Aelterman et al., 2013). Relatedness support was not presented as a separate category, but was addressed 
rather as a general basic teaching quality  (Reeve & Jang, 2006). Third,  teachers’  self-reports of need support 
were complemented with student reports and videotapes of authentic PE classes that were coded by means of 
an observation protocol (see Haerens et al., 2013). 
 
1.4.  The Present Study 
The present study pursued three specific aims. First, considering it as the most proximal target of the 
intervention study, we examined whether a one-day training on need-supportive teaching, which was 
developed with the input of PE teachers in the field (Aelterman et al., 2013), successfully led to changes in 
teachers’   effectiveness   and   ease   of   implementation   beliefs about a need-supportive teaching style. 
Specifically, we expected that after receiving the training, PE teachers in the intervention group, compared to 
those in the control group, would report that the proposed autonomy-supportive and structuring strategies are 
more effective and easy to implement at the posttest. 
The   second   aim   involved   the   evaluation   of   the   training’s   effectiveness   on   teachers’   actual   in-class 
provision of need support as rated by the teachers themselves, by their students, and by external observers. It 
was hypothesized that PE teachers who received the training would be more likely to be autonomy-supportive 
and structuring in their teaching during the posttest compared to the pretest than PE teachers in the control 
group. As the training   didn’t   directly   deal   with   relatedness-supportive   strategies,   changes   in   PE   teachers’  
actual in-class provision of relatedness support were examined in a more explorative fashion, leaving open the 
possibility to find a transfer of the intervention effects to relatedness-supportive strategies 
Finally,   the   third   aim   was   to   explore   whether   changes   in   teachers’   effectiveness   and   ease   of  
implementation   beliefs  would   correlate  with   changes   in   teachers’   reports   of   actual   in-class behavior. It was 
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hypothesized   that   changes   in   teachers’   beliefs   underlying   autonomy   support,   structure   and   relatedness  




2.1.  Participants 
Thirty-nine experienced PE teachers (31 men; 79.5%) and 669 students (424 boys; 63.4%) out of 39 
classes in 19 different secondary schools throughout Flanders (Belgium) voluntarily agreed to participate in the 
study. Class sizes ranged from 7 to 24 students per class (M = 16 ± 5). Teachers were on average 38.51 
years old (SD = 10.44, range = 23-58), and had an average of 15.49 years of teaching experience (SD = 
10.65, range = 2-35). All teachers were full-time certified PE teachers, from whom 33.3% obtained a master 
degree in movement and sport sciences at the university, and 66.7% had engaged in a professional bachelor 
program in physical education at the university college level. The age of the students ranged from 11 to 20 (M 
age = 14.58 ± 1.92). All students attended secondary education schools with 52.8%, 34.9% and 12.3% being 
enrolled in an academic, technical and vocational track, respectively.  
 
2.2.  Procedure 
A pretest-posttest control group design was set up to investigate whether PE teachers can learn to 
adopt a more need-supportive style after having participated in an interactive professional development 
training (Aelterman et al., 2013). Principals of 55 Flemish secondary schools were approached by telephone. 
Twenty-two of them (44%) expressed interest in the study, received more information about the research and 
its timeline and were asked to forward this information to the PE teachers. Principals further provided e-mail 
addresses of the participating PE teachers to facilitate direct contact with the participating PE teachers 
themselves. The 22 schools (and 52 PE teachers) were randomly assigned to either the intervention (n = 10 
schools, n = 21 PE teachers) or control condition (n = 12 schools, n = 31 PE teachers)2. The purpose of the                                                              
2 Randomized assignment was used to ensure that schools with specific characteristics had equal chances of 
being allocated to either the intervention or the control group. This implies that differences between both 
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randomization at the school-level was to decrease the risk of diffusion or contamination. However, this 
procedure also resulted in an imbalance in the final number of participating teachers in each condition. 
All participating teachers and their students were followed on two occasions. Measures were 
performed at the beginning of the school year (i.e. pretest; September) and three months later (i.e., posttest; 
December). In November, the teachers in the intervention group participated in a one-day in-service training 
on how to incorporate a need-supportive  teaching  style,  whereas  teachers  in  the  control  group  didn’t  take  part  
in the training and thus, continued their ongoing teaching practice.  
Teachers and students, who failed to participate on both measurement occasions, were not included 
in the analyses (see intervention flow chart). Thirteen PE teachers (25%; intervention group, n = 6; control 
group, n = 7) dropped out from pretest to posttest, because of illness or injury (n = 5), contract termination (n = 
2) or absence during the intervention training (n = 1). In addition, as pretest and posttest were required to take 
place with the same group of students, PE teachers who led different class groups on both occasions were 
excluded from the study (n = 5).  
To inform PE teachers about the study and the planned measurements, each member of the research 
staff consisting of two PhD-students and seven master students, met with 5 to 7 PE teachers two weeks 
before the pretest. During this meeting, teachers were asked to sign an informed consent form and were given 
informed consents for their students to be signed by the parents. This informed consent form explained the 
study  purposes  and  asked  parents’  authorization  for  their  child  to  participate  in  the  study  and  to  be  videotaped.  
Students, for whom no authorization for videotaping was obtained (n = 11), were asked to sit on the sideline 
during the PE lesson and were given an alternative assignment by the teacher. 
PE classes were videotaped using digital camcorders. The camcorder was positioned on a fixed spot 
in the gymnasium in such a way as to capture a maximum view of the ongoing class. To clearly understand PE 
teachers’   verbal   instructions,   a   small   microphone   was   fixed   on   their   shirt.   At   the   end   of   each   lesson,   ten  
minutes were reserved for teachers and students to fill out a questionnaire about the past PE class.                                                                                                                                                                                                            
conditions were totally due to chance, and could not be ascribed to any form of selection bias (Haerens & 
Tallir, 2012, pp.153-156). The randomization procedure requires that an equal number of schools is allocated 
the intervention and control condition, however, due to an administrative error 10 schools were assigned to the 
intervention group, and 12 schools were assigned to the control group, rather than an equal number of 11 
schools per condition.   
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To maximize standardization, the PE lessons preferably fulfilled a couple of predetermined conditions. 
First, PE classes were part of a 6- to 10-week block of the same PE activity, rather than isolated lessons. 
Second, PE lessons took place indoors to enable good quality audio- and  videotaping.  Third,  the  lessons  didn’t  
involve any form of formal evaluation or testing. Finally, although PE teachers were asked to teach ball games 
(e.g.,  basketball,  volleyball,  handball,  soccer,…)  during  both  the  pretest  and  posttest,  the  specific  kind  of  ball  
game could be different on both occasions. 
Ultimately, 33 out of 39 PE teachers (i.e. 85%) managed to fulfill all the predefined conditions at the 
pretest, whereas 24 PE teachers (i.e. 62%) fulfilled these conditions at the posttest. The remaining percentage 
of teachers (i.e. 15% and 38% at the pretest and posttest, respectively) did not meet the fourth condition and 
taught other activities than ball games (e.g., gymnastics, judo, badminton, etc.). The study protocol was 
approved by the Ethical Committee of Ghent University. 
 
2.3.  Training on Need-Supportive Teaching 
The intervention involved a standardized one-day professional development training that was 
systematically developed and optimized for and in close collaboration with experienced secondary school PE 
teachers. The workshop-like training consisted of three parts: (1)  theoretical background, (2) overview of 
motivating strategies (i.e. interactive session; see Appendix 1), and (3) application exercise (i.e. 
microteaching). Except for a supplemental follow-up activity, this training design is in agreement with recently 
published suggestions and recommendations for developing and implementing effective need-supportive 
training programs (Su & Reeve, 2011). Given space limitations, we refer the reader to Aelterman et al. (2013) 
for more detailed information on the content and method of delivery of the training. 
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Intervention Flow Diagram 
Contacted for participation        
(n = 55 secondary schools) 
Excluded  (n = 33) 
 Not meeting inclusion criteria (n = 0) 
 Declined to participate (n = 33) 
 Other reasons (n = 0) 
Analysed  (n = 15) 
 Excluded from analysis (n = 0) 
Lost to follow-up due to contract termination (n = 2) 
Discontinued intervention due to absence during the 
teacher training (n = 1) 
Allocated to intervention                                                
(n = 10 schools; 21 PE teachers) 
 Received allocated intervention (n= 18) 
 Did not receive allocated intervention because of 
illness (n = 2) or injury (n = 1) 
Lost to follow-up because of injury (n = 2)  
 
Allocated to control                                               
(n = 12 schools; 31 PE teachers) 
Analysed  (n = 24) 
 Excluded from analysis due to different class 




Randomized                                    
 (n = 22 schools; 52 PE teachers) 
Enrollment 
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We only want to point out that, besides passing on an acceptable and convincing content, we made 
sure the message was delivered in such a way that it is in accordance with its content and principles (i.e. 
‘teach  as  you  preach’;;  Swennen,  Lunenberg,  &  Korthagen, 2008). Specifically, we attempted to maximize PE 
teachers’  opportunities  to  have  their  own  basic  needs  of  autonomy,  competence  and  relatedness  met  during  
the training such that teachers would come to willingly accept and implement the proposed changes. Merely 
than presenting it as a training aimed to change their current teaching style, we presented the training as an 
opportunity for PE teachers to reflect on their current teaching style. 
 
2.4.  Measures 
Teacher and student background characteristics, including age, gender (in the case of students and 
teachers), diploma, and years of teaching experience (in the case of the teachers) were inquired by means of 
a questionnaire at both the pretest and posttest. 
Teacher beliefs. PE  teachers’  beliefs  about   the  (a)  effectiveness  of   (i.e.,   ‘is  effective  belief)  and  (b)  
ease  of  implementing  (i.e.,  ‘is  easy-to-implement  belief’)  need-supportive strategies were assessed using a 19-
item questionnaire for each belief separately, with all items to be rated on a five-point Likert scale from 1 
(totally disagree/totally unfeasible) to 5 (totally agree/totally feasible). The need-supportive strategies, of which 
underlying beliefs were rated, mapped onto the need-supportive components being presented and discussed 
during the  training.  The  belief  items  underlying  autonomy  support  (8  items;;  e.g.,  ‘Teachers  should  offer  choice  
to  all  students  during  the   lesson’),  structure  (7   items;;  e.g.,   ‘Teachers  should  give  an  overview  of   the  content  
and   structure   of   the   lesson’)   and   relatedness   support   (4   items;;   ‘Teachers   should   pay   attention   to  what   the  
students  are  saying’)  had  good  internal  consistencies  with  Cronbach’s  alphas  ranging  between  .75  and  .83  at  
the pretest and between .55 and .74 at the posttest. In addition, by averaging teachers’  believed  effectiveness  
and ease of implementation about each of the three dimensions, internally consistent composite scores were 
obtained (alpha ranging between .78 and .92 across both beliefs and both measurement occasions).  
Teacher-reported need support. Teachers evaluated their use of need-supportive teaching 
strategies in their PE class using the same set of 19 items, of which underlying beliefs were assessed. 
Specifically, teachers indicated on a five-point scale, ranging between 1 (totally disagree) and 5 (totally agree), 
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to what extent they apply autonomy-supportive (8 items), structuring (7 items) and relatedness-supportive (4 
items)   teaching   strategies   in   their   current   practice.   Cronbach’s   alphas   ranged   between   .79   and   .88   at   the  
pretest and between .46 and .78 at the posttest. In addition, a composite score of need support was calculated 
by   averaging   teachers’   ratings   on   each   of   the   three   dimensions   (α = .81 and α = .90 at the pretest and 
posttest, respectively).  
Observed teacher need support. Two  trained  observers,  who  were  blind  for  participants’  condition  
assignment,  independently  rated  teachers’  engagement  in  need-supportive behavior. The first few minutes of 
the videotapes were considered pilot data to reduce the influence of participant reactivity (Elder, 1999). A 
recently developed observation scheme (Haerens et al., 2013) was used to code 21 concrete teaching 
behaviors on a 4-point scale ranging from 0 (never observed), to 1 (observed sometimes), to 2 (observed 
often), to 3 (observed all the time) per five-minute interval. Interval scores were summed to create a sum score 
for each behavior for the total lesson, which was subsequently divided by the number of coded five-minute 
intervals per lesson. Dimensional scores were created by averaging those items reflecting each of the need-
supportive teaching dimensions. Similar to Van den Berghe and colleagues (2013), raw mean scores were 
used for the calculation of the dimensions and 19 need-supportive teaching behaviors were retained for the 
present study, reflecting the dimensions of autonomy support (3 items, T1, α = .42, T2, α =   .82;;   e.g.,   ‘The  
teacher  offers  choice  to  all  students’),  structure  before  the  activity  (5  items,  T1,  α = .67, T2, α =  .40;;  e.g.,  ‘The  
teacher gives an overview of the  content  and  structure  of  the  lesson’),  structure  during  the  activity  (7  items,  T1,  
α = .71, T2, α =  .50;;  e.g.,   ‘The  teacher  monitors   if   the  students   live  up  to   the   instructions’),  and  relatedness  
support (5 items, T1, α = .89, T2, α =  .90;;  e.g.,  ‘The  teacher takes the perspective of students into account, is 
empathic’).  In  addition,  a  composite  score  of  need  support  was  calculated  by  averaging  ratings  on  each  of  the  
dimensions, which was found internally consistent (α = .89 at both occasions). The coding scheme has been 
used successfully in past studies (Van den Berghe et al., 2013), and has been proven both reliable (moderate 
to good intra- and interrater reliabilities, moderate to good internal consistencies) and valid (convergence with 
students’  perceptions of teacher need support; Haerens et al., 2013).  
Student perceived teacher need support. A slightly adapted version of the short Teacher as Social 
Context Questionnaire (TASCQ; Belmont, Skinner, Wellborn, & Connell, 1988) was used to assess students’  
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perceived teacher need support. The Dutch version of this questionnaire has previously been validated in the 
general education context (Sierens et al., 2009) and Haerens and colleagues (2013) adjusted the TASCQ to 
the context of PE. Students were asked to indicate on a five-point Likert scale, ranging between 1 (totally 
disagree) and 5 (totally agree), to what extent they perceived their teacher as need-supportive. The adapted 
TASCQ consists of 18 items, representing the three subscales of perceived autonomy support (6 items, T1, α 
= .77, T2, α =  .80;;  e.g.,   ‘My  teacher  gave  me   lots  of  choices  on  how  to  deal  with   the  exercises’),  perceived  
structure (6 items, T1, α = .72, T2, α =   .51;;   e.g.,   ‘My   teacher   explained   his/her   expectations   to  me’),   and  
perceived relatedness support (6 items, T1, α = .78, T2, α =  .66;;  e.g.,  ‘My  teacher  really  cared  about  me’).  In 
addition, a composite score of need support was calculated, which was found internally consistent (α = .89 
and α = .86 at pretest and posttest, respectively).  
 
2.5.  Plan of Analyses 
Descriptive statistics and internal consistency coefficients were computed using IBM SPSS Statistics 
20.0. To examine the effect of the in-service  teacher   training  on  PE   teachers’  beliefs   (Aim  1)  and  both  self-
reported and rated engagement in need-supportive teaching behaviors (Aim 2), one-way repeated measures 
ANOVAs were employed with condition (i.e., control versus intervention) as independent variable (i.e. 
between-subject   factor)   and   repeated   measures   (pretest,   posttest)   of   teachers’   beliefs,   and   teachers’   self-
reported and externally rated teaching behavior as dependent variables (i.e. within-subject variables), 
respectively. Analyses were performed in distinct models for overall need support scales as well as the 
separate need-supportive dimensions. In all repeated measures analyses, effect sizes were represented by 
partial eta-squared statistics, with values of .01 considered small, values of .06 moderate and values of .14 
large (Cohen, 1988). To interpret significant time x condition interaction effects, within group time effects were 
calculated for each of the dependent variables.  
To  evaluate  the  impact  of  the  training  on  students’  perceived  teacher  need  support  (Aim  2),  we  relied  
on multilevel regression analyses in MLwiN 2.25 (Rasbash, Steele, Browne, & Goldstein, 2009) because of the 
hierarchical structure of the data. Specifically, 669 students were nested within a smaller number of 39 classes 
(or teachers) being nested within 19 schools. The number of classes (teachers) within schools ranged 
  Chapter 7  
 237 
between one and five per school (for 7 out of the 19 schools the number of classes per school was n = 1), 
which is considered insufficient to obtain an accurate estimation at the school-level (Kreft, 1994; Maas & Hox, 
2005).  
  Prior to running the regression analyses, scores on perceived teaching dimensions were 
standardized so that standardized regression coefficients can be interpreted as effect sizes. In a first step of 
the analyses, a baseline variance components model (Rasbash et al., 2009) or intercept-only model (Hox, 
2010) was used to evaluate how much of the variance in the dependent variables was situated at the student- 
versus class-level by calculating interclass correlation coefficients (ICCs). Next, in distinct models for the 
composite score of need support and each of the three separate need-supportive dimensions, the effect of the 
training was tested by adding the main effects of measurement occasion (i.e. pretest, posttest) and condition 
(i.e. control, intervention), as well as the time x condition interaction to the model.  
Finally, to examine whether changes in  PE   teachers’  beliefs  were  significantly   related   to  changes   in  
teachers’  self-reported need-supportive behavior (Aim 3), change scores were calculated for the two assessed 
beliefs underlying the different teaching dimensions, as well as for different teacher-reported teaching 
dimensions themselves. Specifically, baseline scores were subtracted from posttest scores, with a positive 
value indicating that the beliefs or teaching dimensions had increased from pre- to  posttest.  Next,  Pearson’s  
bivariate correlations were computed to examine the relationships between these change scores.   
 
3. Results 
3.1.  Preliminary analyses 
Teacher characteristics. We began with testing for possible associations between teacher 
characteristics (i.e. teacher gender, teacher age, years of teaching experience, and educational level) and the 
baseline measures. Teacher gender was associated with four variables, with female, relative to male, teachers 
scoring higher on teacher-reported structure, Ms, 3.96 vs. 3.39, F(1,38) = 5.23, p = .03, observed structure 
before the activity, Ms, 1.05 vs. .69, F(1,31) = 6.03, p = .02, observed relatedness support, Ms, 1.15 vs. .61, 
F(1,31) = 4.66, p = .04, and observed overall need support, Ms, .90 vs. .59, F(1,31) = 4.67, p = .04. For 
teacher age, years of teaching experience and educational level, no associations with any of the outcome 
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variables were found. Based on these results, only teacher gender (0 = male, 1 = female) was included as a 
covariate (i.e. as a statistical control) in all subsequent analyses.  
Verification of condition comparability. Next, we verified whether there were preexisting differences 
between teachers randomly assigned to the intervention and control group. Independent t-tests indicated that 
there were no significant differences in teacher age, t(37) = 1.74, p = .09, and years of teaching experience, 
t(37) = 1.39, p = .17, between both conditions. In addition, chi-square tests using cross tabs showed that both 
genders, χ2(1) = .77, p = .38, and teachers with a professional bachelor versus master degree, χ2(1) = .00, p = 
1.00, were equally distributed across the two conditions. As for PE class topic, no significant differences 
between the intervention and control group were found at the pretest; however, there was a significant 
difference at the posttest, χ2(1) = 4.10, p = .04, with more classes in the control group dealing with interactive 
games (n = 20; 83%) compared to individual sports (n = 4; 17%), while classes dealing with interactive games 
(n = 8; 53%) and individual sports (n = 7; 47%) were more equally distributed in the intervention group. 
Further, we performed a one-way MANOVA including all baseline measures as dependent variables 
and the condition as a fixed factor. Significant differences between the two conditions were only found for the 
baseline measures of the two beliefs underlying autonomy support, F(1,38) = 4.32, p = .05 for effectiveness 
and, F(1,38) = 4.99, p = .03 for ease of implementation beliefs, with teachers in the control group scoring 
higher (Ms 4.24 vs. 3.85 for effectiveness belief and Ms 3.87 vs. 3.49 for ease of implementation belief). As for 
the student variables, multilevel equations were conducted for the verification of comparability of conditions. 
According to chi-square tests, there were no significant differences in any of the student perceived teaching 
dimensions between the intervention and control group, all ps > .14.  
 
3.2.  Intervention Effects on Teachers’ Beliefs 
Table 1 summarizes the results of the one-way repeated measures ANOVAs for the beliefs underlying 
the composite score of need support and each of the separate dimensions. As for the effectiveness beliefs, the 
time x condition interaction was significant for the composite score of need support as well as the separate 
dimensions of autonomy support and structure, but not relatedness support. In each of these cases, inspection 
of the means showed that teachers in the intervention group reported a higher believed effectiveness of need-
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supportive strategies in the posttest compared to the pretest, whereas teachers in the control group reported a 
lower believed effectiveness in the posttest.  
A similar pattern of findings emerged for the ease of implementation beliefs. The time x condition 
interaction was found statistically significant for the composite score of need support as well as for the 
separate dimensions of autonomy support and structure, but not relatedness support. Inspection of the means 
suggested that teachers in the intervention group reported finding it easier to implement a need-supportive 




3.3.  Intervention Effects on Teachers’ Need-supportive Behavior 
Teacher-reported need support. As can be noticed in Table 2, one-way repeated measures 
ANOVAs indicated that the time x condition interaction effect was significant for the composite score of need 
support and the separate dimension of structure, but not for autonomy support and relatedness support. The 
means indicate that teacher-reported need support increased for teachers in the intervention group from 
pretest to posttest, whereas it remained unchanged for teachers in the control group. Presumably, this 
increase in overall need support is especially carried by the increase in teacher-reported structure.  
Observed teacher need support. Table 3 shows a statistically significant time x condition interaction 
effect for the composite score of need support and the separate dimensions of autonomy support and 
relatedness support, but not for structure-related dimensions. Inspection of the means indicates that raters 
scored the teachers in the intervention group as enacting more need-supportive teaching in general and more 
autonomy support and relatedness support in particular in the posttest compared to the pretest, whereas no 
changes (i.e. overall need support, autonomy support) or a decrease (i.e. relatedness support) were observed 
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Table 1 












Is effective belief     η2  η2  η2 
Need support          
Control group 4.19 ± .42 4.09 ± .41 - .10       
Intervention group 3.89 ± .72 4.16 ± .36 + .27       
Total 4.07 ± .57 4.12 ± .39 + .05 1.39 .04 .51 .01 5.13* .13 
Autonomy support          
   Control group 4.24 ± .52 4.13 ± .44 - .11       
   Intervention group 3.86 ± .63 4.10 ± .42 + .24       
   Total 4.09 ± .59 4.12 ± .43 + .03 .65 .02 1.64 .04 4.47* .11 
Structure          
   Control group 4.01 ± .48 3.92 ± .44 - .09       
   Intervention group 3.83 ± .73 4.09 ± .36 + .26       
   Total 3.94 ± .59 3.99 ± .42 + .05 1.31 .04 .01 .00 4.07* .10 
Relatedness support          
Control group 4.39 ± .49 4.31 ± .54 - .08       
Intervention group 4.07 ± 1.05 4.38 ± .58 + .31       
Total 4.26 ± .76 4.34 ± .55 + .08 1.08 .03 .43 .01 2.22 .06 
Is easy-to-implement belief     η2  η2  η2 
Need support          
Control group 3.89 ± .35 3.88 ± .31 - .01       
Intervention group 3.58 ± .68 3.88 ± .43 + .30       
Total 3.77 ± .53 3.88 ± .36 + .11 4.64* .11 1.41 .04 4.85* .12 
Autonomy support          
   Control group 3.87 ± .39 3.84 ± .37 - .03       
   Intervention group 3.49 ± .69 3.76 ± .46 + .27       
   Total 3.73 ± .55 3.81 ± .41 + .08 1.79 .05 3.14 .08 4.65* .11 
Structure          
   Control group 3.79 ± .48 3.85 ± .43 + .06       
   Intervention group 3.47 ± .68 3.92 ± .41 + .45       
   Total 3.67 ± .58 3.88 ± .42 + .21 9.73** .21 .63 .02 5.48* .13 
Relatedness support          
Control group 4.10 ± .47 4.01 ± .46 - .09       
Intervention group 3.97 ± .94 4.07 ± .61 + .10       
Total 4.05 ± .68 4.03 ± .51 -. 02 .35 .01 .03 .00 .53 .01 
Note. *p <.05; **p < .01; ***p < .001. 
  Chapter 7  
 241 
Table 2 












     η2  η2  η2 
Need support          
   Control 3.69 ± .59 3.68 ± .43 - .01       
   Intervention 3.34 ± .59 3.71 ± .38 + .37       
   Total 3.56 ± .61 3.69 ± .40 + .13 6.46* .15 .89 .02 4.12* .10 
Autonomy support          
   Control  3.74 ± .59 3.73 ± .45 - .01       
   Intervention 3.39 ± .62 3.66 ± .43 + .27       
   Total 3.61 ± .62 3.70 ± .44 + .09 2.70 .07 1.79 .05 1.81 .05 
Structure          
   Control 3.64 ± .66 3.63 ± .52 - .01       
   Intervention 3.29 ± .65 3.76 ± .40 + .47       
   Total 3.51 ± .67 3.68 ± .48 + .17 9.26** .21 .19 .01 5.73* .15 
Relatedness support          
   Control 3.92 ± .75 3.88 ± .45 - .04       
   Intervention 3.82 ± .83 3.92 ± .62 + .10       
   Total 3.88 ± .78 3.89 ± .51 + .01 .70 .02 .01 .00 .10 .00 
Note. *p <.05; **p < .01; ***p < .001. 
 
Student perceived teacher need support. Preliminarily to the multilevel regressions, interclass 
correlation coefficients (ICCs) were calculated to examine whether there was significant between-class level 
variance in the composite score of need support, as well as the separate teaching dimensions. This was the 
case for each of the dependent variables with ICCs of 22% for perceived overall need support (χ2(1) = 15.38, p 
≤  .001),  22%  for  perceived  autonomy  support  (χ2(1) = 15.51, p ≤  .001),  12%  for  perceived  structure  (χ2(1) = 
12.57, p ≤  .001),  and  18%  for  perceived  relatedness  support  (χ2(1) = 14.53, p ≤  .001). 
As can be noticed in Table 4, a significant interaction effect was found for autonomy support, β  = .06, 
S.E. = .03 (χ2(1) = 4.91, p = .03), but not for the composite score of need support, β  = .04, S.E. = .03 (χ2(1) = 
2.90, p = .09), or the separate dimensions of structure, β   = .02, S.E. = .03 (χ2(1) = .59, p = .44), and 
relatedness support, β  = .04, S.E. = .03 (χ2(1) = 1.81, p = .18). For the interpretation of this interaction effect, 
the regression equations were repeated several times by changing the reference category to obtain 
coefficients for both conditions at each measurement occasion. Inspection of the means in Figure 1 illustrates 
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that students of teachers in the intervention group reported an increase in teacher autonomy support from 
pretest to posttest, whereas no such change was reported by students of teachers in the control group.3 
 
3.4.  Associations between change in beliefs and behavior 
Pearson’s  correlational  analyses  indicated  that  a  change  in  PE  teachers’  beliefs  significantly  correlated  
with a change in teacher-reported need-supportive behavior. Specifically, results in Table 5 indicate that 
effectiveness and ease of implementation beliefs underlying the composite score of need support were most 
strongly associated with teacher-reported overall need support. Likewise, both beliefs underlying the separate 






                                                              
3 Although outside the scope of the present study, we also examined the degree of convergence between 
the three sources of information. Depending on the hierarchical structure of the data, we relied on different 
statistical methods to address this issue. The restructured data were used to run these analyses as to obtain 
relationships across the two measurement occasions. The results are briefly presented below, yet, more 
details can be requested from the corresponding author.  
With respect to relationships between teacher-reported and observed need support,  Pearson’s  correlations  
were computed. Observed autonomy-support was found to be unrelated to teacher-reported autonomy-
support (r = -.01). In addition, both observed structure before the activity (r = .16) and observed structure 
during the activity (r = .29) were positively related to teacher-reported structure. However, only for observed 
structure during the activity, this relationship was statistically significant (p < .05). Finally, a zero association 
was found between observed relatedness support and teacher-reported relatedness support (r = -.08).  
To examine the convergences including student perceived need support, we relied on multilevel regression 
analyses to explore whether teacher-reported and observed class differences in need support could be 
predicted by class differences in perceived need support, respectively. All quantitative explanatory variables 
were mean centered before entering them into the multiple predictor models. As for the convergence between 
teacher-reported and student perceived need support, neither of the teacher-reported need-supportive 
dimensions  significantly  related  to  students’  perceptions.  
As for the convergence between observed and student perceived need support, there was no significant 
association between observed autonomy-support and perceived autonomy-support, β  = .07, χ2(1) = .82, p = 
.36. In addition, for neither the two observed structure components a significant relationship with perceived 
structure was found: structure before the activity, β  = .03, χ2(1) = .26, p = .61, and structure during the activity, 
β   = -.06, χ2(1) = .62, p = .43. However, a significant positive relationship between observed relatedness 
support and perceived structure was found, β  = .20, χ2(1) = 5.27, p = .02 (also see Haerens et al., 2013). 
Further, observed relatedness support was significantly related to perceived relatedness support, β  = .20, χ2(1) 
= 4.51, p = .03. Finally, a marginally significant negative association between observed structure during the 
activity and perceived relatedness support was found, β  = -.15, χ2(1) = 3.90, p = .05. 
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Table 3 













     η2  η2  η2 
Need support          
   Control .70 ± .28 .61 ± .33 - .09       
   Intervention .61 ± .43 .74 ± .48 + .13       
   Total .66 ± .36 .66 ± .40 .00 .28 .01 .20 .01 6.40* .18 
Autonomy support          
   Control .28 ± .30 .24 ± .31 - .04       
   Intervention .22 ± .34 .46 ± .53 + .24       
   Total .26 ± .31 .33 ± .42 + .07 3.66 .11 .52 .02 8.84** .23 
Structure before the activity          
   Control .86 ± .35 .76 ± .35 - .10       
   Intervention .63 ± .37 .64 ± .38 + .01       
   Total .77 ± .37 .71 ± .36 - .06 .16 .01 1.80 .06 .70 .02 
Structure during the activity          
   Control .91 ± .35 .89 ± .33 - .02       
   Intervention .89 ± .40 1.02 ± .34 + .13       
   Total .90 ± .36 .94 ± .32 + .04 1.15 .04 .40 .01 1.93 .06 
Relatedness support          
   Control .73 ± .56 .53 ± .49 - .20       
   Intervention .72 ± .73 .84 ± .77 + .12       
   Total .73 ± .62 .66 ± .63 -. 07 .20 .01 1.01 .03 6.01* .17 
Note. *p <.05; **p < .01; ***p < .001. 
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Table 4 










Parameter β  (S.E.) β  (S.E.) β  (S.E.) β  (S.E.) 
FIXED PART     
Intercept .03 (.08) .03 (.08) .01 (.06) .03 (.07) 
Teacher gender (female)a .07 (.08) .05 (.08) .08 (.06) .06 (.07) 
Posttestb -.03 (.03) -.01 (.03) -.05 (.03)* -.03 (.03) 
Intervention groupc .09 (.08) .08 (.08) .12 (.06)* .04 (.07) 
Posttest x Intervention group .04 (.03) .06 (.03)* .02 (.03) .04 (.03) 
RANDOM PART intercept-only model σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) 
Class level variance .21 (.06) .22 (.06) .12 (.03) .18 (.05) 
Student level variance .78 (.03) .78 (.03) .87 (.04) .82 (.03) 
RANDOM PART multiple predictor model σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) 
Class level variance .20 (.05) .21 (.06) .10 (.03) .17 (.05) 
Student level variance .78 (.03) .77 (.03) .87 (.04) .82 (.03) 
Test of significance      
Reference model 3302.15 3295.55 3419.00 3356.36 
Deviance test model (-2LL) 3295.32 3289.11 3409.27  3352.85 
Χ2 (4) 6.83 6.44 9.73* 3.51 
Note. *p <.05; **p < .01; ***p < .001. 
a  0 = male, 1 = female; reference category = male; 
b 0 = pretest, 1 = posttest; reference category = pretest;  
c 0 = control group, 1 = intervention group; reference category = control group. 
 
 




Figure 1. Student Perceived Need support, Autonomy support, Structure and Relatedness support broken down by Condition and Measurement Occasion 





































Perceived Relatedness support 
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4. Discussion 
The increasing call for practically relevant and useable ideas on how to effectively motivate students in 
professional development programs is a very topical and much-discussed issue among teachers (Armour & 
Yelling,  2007;;  O’Sullivan  &  Deglau,  2006).  Although, previous research (e.g., Hagger & Chatzisarantis, 2009; 
Tessier et al., 2008; 2010) has found support for the effectiveness of SDT-based   interventions  on   teachers’  
instruction  in  the  benefit  of  students’  motivation  and  course-related outcomes, these studies were not without 
limitations (Su & Reeve, 2011; but see Cheon et al., 2012 for an exception). In an attempt to contribute to the 
current state of the art, the present study aimed at examining whether PE teachers come to increasingly 
believe that a need-supportive style is effective and easy to implement and whether they manage to 
increasingly adopt a (more) need-supportive teaching style after participating in a professional development 
training.  
Studying the impact of an SDT-grounded intervention on   teachers’   beliefs   toward   the   effectiveness  
and ease of implementing a need-supportive teaching approach is of added value because these motivational 
beliefs  could  be   indicative  of   teachers’  acceptance   (i.e.,   internalization)  of   the  proposed  alternative   teaching 
approach (Reeve, 1998; Reeve et al., 2013). This implies that if the intervention entails effective changes in 
these  most  proximal  outcomes,  but  not  in  teachers’  actual  in-class teaching behavior, the intervention can still 
be viewed as successful, because the change in the underlying beliefs can be considered a critical first step in 
the conceptual change process of becoming more need-supportive (Pintrich et al., 1993; Reeve, 2009).  
The present study found evidence for the impact of a one-day training on teacher beliefs. Specifically, 
PE teachers in the intervention group reported an increase in both the believed effectiveness and feasibility of 
autonomy-supportive and structuring teaching strategies, compared to teachers in the control group. 
Presumably, after having heard the concrete interpretation of autonomy-supportive and structuring strategies, 
and after having experienced their value and practical usefulness through microteaching, teachers become 
more positive about the effectiveness and ease of implementing these strategies. For example, prior to the 
training, many PE teachers often thought about choice in terms of letting students decide upon the specific 
lesson topic (i.e. option choice; Reeve et al., 2003), hence making PE teachers skeptical toward the ease of 
implementing choice within the curriculum for PE, as this would hamper them from attaining the learning goals 
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set out for PE. However, during the training less far-reaching opportunities to provide choice were discussed, 
such as providing choice with respect to the order of, the pace of switching between, and the difficulty level of 
the exercises, all examples of what is called action choice (Reeve et al., 2003; Mouratidis, et al., 2011), which 
were apparently believed more effective and easy to implement. However, the change in the beliefs underlying 
autonomy-supportive strategies need to be interpreted with caution, because, in spite the randomization 
procedure, there were significant baseline differences between the experimental and control group in baseline 
beliefs.  Specifically, the lower beliefs among teachers in the intervention group suggest that they had more 
room for improvement; yet, it may also suggest they are more skeptical or even resistant to change, such that 
changing their beliefs is more difficult.  
With respect to beliefs underlying relatedness-supportive strategies, no changes were reported after 
the training. These findings can be explained in light of the pragmatic decision to not directly address the 
provision of relatedness support via concrete strategies during the training (see Aelterman et al., 2013). It is 
possible that because relatedness-supportive strategies were not presented as a separate category, these 
were not picked up by the teachers in the same way as the autonomy-supportive and structuring strategies. 
This  further  suggests  that  if  one  aims  to  bring  changes  in  teachers’  beliefs  underlying  relatedness  support,  one  
may  have  to  consider  to  explicitly  pay  attention  on  how  teachers  can  support  students’  need for relatedness as 
well. 
Further,   the   changes   in   teachers’   believed   effectiveness   and   ease   of   implementing   autonomy-
supportive, structuring and relatedness-supportive strategies were significantly associated with the respective 
self-reports of the teachers. These findings extend prior cross-sectional research (e.g., Reeve, 1998; Reeve et 
al.,  2013)  by  showing  that  the  beliefs  underlying  teachers’   teaching  style  not  only  concurrently  relate   to   their  
style, but that positive increases in these beliefs relate to positive increases in the adoption of a need-
supportive teaching style. In addition, the results can be considered a first and promising step in showing that 
the willingness and motivation to implement an alternative teaching approach depends on the believed 
effectiveness and feasibility of the new information teachers are exposed to (Pintrich et al., 1993; Reeve, 
1998),  although  future  research  would  need  to  examine  more  directly  whether  these  beliefs  relate  to  teachers’  
motivation to experiment with or even adopt the newly proposed teaching strategies.   
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Table 5 
Correlations  between  Change  Scores  in  Teachers’  Beliefs  and  Teachers’  Self-Reported Teaching Behavior across Conditions 
  1 2 3 4 5 6 7 8 9 10 11 
1.   Δ Is effective belief – Need support -           
2.   Δ Is easy-to-implement belief – Need support .69** -          
3.   Δ Is effective belief – Autonomy support .86** .47** -         
4.   Δ Is easy-to-implement belief – Autonomy support .56** .85** .46** -        
5.   Δ Is effective belief – Structure .85** .65** .53** .46** -       
6.   Δ Is easy-to-implement belief – Structure .66** .84** .37* .54** .75** -      
7.   Δ Is effective belief – Relatedness support .88** .70** .63** .53** .71** .62** -     
8.   Δ Is easy-to-implement belief – Relatedness support .48** .78** .33* .53** .35* .50** .60** -    
9.   Δ Teacher-report – Need support .61** .74** .47** .72** .56** .69** .55** .40* -   
10. Δ Teacher-report – Autonomy support .52** .64** .50** .69** .37* .50** .48** .36* .92** -  
11. Δ Teacher-report – Structure .59** .72** .36* .63** .66** .73** .54** .37* .92** .68** - 
12. Δ Teacher-report – Relatedness support .42** .56** .30 .47** .20 .37* .63** .61** .50** .53** .38* 
Note. **p < .01; ***p < .001. 
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The  training  was  not  only  successful  in  impacting  on  the  beliefs  underlying  teachers’  need-supportive 
style, but also on their need-supportive style as such. Findings from the three sources of information3 indicated 
that  the  intervention  was  successful  in  changing  teachers’  need-supportive behavior in general, with significant 
changes and moderate to large effect sizes (Cohen, 1988) in the desired direction emerging for PE teachers in 
the intervention group.  
As for autonomy support, there seemed to be a consensus across informants about the 
successfulness   of   the   training   in   fostering   teachers’   adoption   of   an   autonomy-supportive teaching style. 
Statistical significance was reached for observed and student perceived autonomy support; further, the 
teacher-reported changes in the intervention group were in the hoped direction. Specifically, after the training, 
according to observers, PE teachers in the intervention group provided more choice in their lessons, created 
more opportunities  to  take  initiative  and  acknowledged  students’   interests,  problems,  wishes  and  values  to  a  
greater extent. Such findings are in line with previous intervention research (e.g., McLachlan & Hagger, 2010; 
Reeve et al., 2004; Tessier et al., 2008; 2010). Importantly, these benefits not only emerged in the eyes of the 
observers, but were also experienced by the students themselves, which is also congruent with prior work 
(e.g., Chatzisarantis & Hagger, 2009; Cheon et al., 2012; Cheon & Reeve, 2013). The results further 
corroborate prior observational studies indicating that there is much room for improvement when it comes to 
supporting  students’  autonomy  during  PE  class  (Haerens  et  al.,  2013).  The  replicability of effects on autonomy 
support across intervention studies may be explained by the unfamiliar, and thus more innovative nature and 
practical usefulness of autonomy-supportive strategies (Aelterman et al., 2013; Skinner & Belmont, 1993; 
Reeve, 1998), which make PE teachers more likely to try the effort.  
As for structure, the impact of the intervention was less pronounced. Teachers in the intervention 
group reported to provide more structure after receiving the training, whereas external raters and students did 
not observe such an increase. Specifically, PE teachers in the intervention group indicated to give an overview 
of the content and structure of the lesson, to communicate their expectations toward students and to give 
constructive positive feedback to a greater extent after receiving the training. Although structuring strategies 
are often viewed as rather self-evident and, therefore, little innovative, especially in comparison with 
autonomy-supportive strategies (Aelterman et al., 2013), it seemed that, after having heard about the specific 
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interpretation of structuring strategies during the training (for examples see Aelterman et al., 2013), the PE 
teachers in the present study did experience room for improvement. This finding is in line with previous 
observations of PE classes showing that teachers can still advance their provision of structure during PE class 
(Haerens et al., 2013).  
Despite the limited effectiveness on the dimension of structure, we would not argue that structuring 
(e.g., giving an overview, communicating expectations) or competence-promoting (e.g., positive feedback, 
offering help when needed) strategies should be left out interventions aimed at fostering a need-supportive 
teaching style, as it has been shown that the combination of high autonomy support and high structure 
represents   the   most   ‘motivating   cocktail’   (Jang   et   al.,   2010).   In   addition,   previous   qualitative   research   in  
experienced PE teachers has shown that, despite the familiarity and obviousness of structuring strategies 
such as offering help and providing positive feedback, teachers consider these strategies of indispensable 
value  to  motivate  students  (Aelterman  et  al.,  2013).  Because  students’  perceived  teacher  need  support  is  most  
predictive of autonomous motivation and positive behavioral and affective outcomes in students (Black & Deci, 
2000;;  Jang,  Reeve,  Ryan,  &  Kim,  2009;;  Standage  et  al.,  2006),  but  changes  in  teachers’  provision  of  structure  
were not noticed by the students in the present study, one could argue that structuring strategies could get 
more attention when developing and delivering an intervention on how to adopt a more need-supportive 
teaching style.   
Since relatedness-supportive strategies were not explicitly presented as a separate category during 
the training, but rather put forward as a basic condition to be able to provide autonomy support and structure 
(Aelterman et al., 2013; Reeve & Jang, 2006), we examined in a more explorative fashion whether the 
intervention   directly   impacted   on   teachers’   relatedness   support.   Teachers   in   the   intervention   group   didn’t  
report changes in their provision of relatedness support after receiving the training, nor were there changes 
reported by the students. However, external raters observed an increase in the extent to which PE teachers in 
the intervention group paid attention to what their students were saying, took the perspective of students into 
account and were enthusiastic and eager, after receiving the training. One explanation for this finding is the 
argument that the central idea of the present intervention was to provide PE teachers with SDT as a 
conceptual framework to promote their (self-) reflection and to stimulate them to look at their teaching practice 
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through an SDT-lens. Possibly, although not directly addressed during the training, PE teachers unconsciously 
did display a more relatedness-supportive teaching style after receiving the training by generally relying on a 
more student-centered approach. In addition, this finding is in line with previous research showing that 
autonomy support often goes hand in hand with relatedness support (e.g. Niemiec et al., 2006 for an example 
in the parenting domain), and with the argument that teachers can not directly give students a sense of 
autonomy, but instead can provide students with high-quality interpersonal relationships as a context to help 
support autonomy and provide structure (Reeve & Jang, 2006).  
 
4.1.  Limitations and Future Directions 
Although, to our knowledge, the present intervention study is the first to include more than 20 teachers 
in a randomized controlled trial in the PE context, a sample size of 39 participants is still far from perfect. The 
results  appear  promising  in  terms  of  success  of  the  intervention  in  significantly  changing  teachers’  provision  of  
autonomy support, structure and relatedness support, however, the intervention could be implemented on a 
larger scale in order to gather stronger evidence for its efficacy. 
 The rather brief nature of the intervention may also have contributed to its limited effects, for instance 
on structure. Whereas the inclusion of sustained and intensive follow-up is recommended as an important and 
effective component of an effective need-supportive training program (Cheon et al., 2012; Su & Reeve, 2011), 
the duration of the present intervention was limited to one day of training (i.e. 6 hours) followed by a single 
posttest  two  months  later.  Yet,  the  intervention  had  a  positive  impact  on  teachers’  beliefs  and  actual  teaching  
behavior, especially for autonomy support. Notwithstanding these promising short-term effects, it remains to 
be seen whether these effects sustain in the long run. Additional long-term research is needed to ensure that 
the positive impact of implementing a need-supportive teaching style persists across a school year and 
ultimately affects  more  distal  outcomes  such  as  students’  motivation  and  course-related outcomes.  
Having shown that a one-day training on need-supportive   teaching  successfully  affects  PE  teachers’  
beliefs and actual in-class teaching behavior, an interesting next research step is to get more insight in the 
dynamics that are involved in this process. Specifically, based on the principles of SDT, we would predict that 
the degree of experienced need satisfaction by the PE teachers during the training would determine whether 
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they effectively implement the changes on a later moment (i.e. persistence) and in circumstances not dealt 
with during the training (i.e. transfer). Future research can include a measure of experienced need satisfaction 
during the training to investigate whether this mechanism plays a role in the prediction of effectively 
implementing a need-supportive teaching style in class.  
Finally, future studies may also investigate whether the effectiveness of the training generalizes across 
PE teachers with different   personal   characteristics.   Particularly,   it  might   be   useful   to   address   PE   teachers’  
general motivational orientation as well as potential reasons for resistance against the training message in the 
future to enable better attunement of the training to both control- and autonomy-oriented teachers (e.g., 
Reeve, 2009).  
 
4.2.  Conclusion and Practical Implications 
Starting from the principles of positive psychology (Seligman & Csikszentmihalyi, 2000) and Self-
Determination Theory (SDT; Deci & Ryan, 2000), the central idea of the present intervention was to nurture 
teachers’   growth   and   thriving   as   to   make   their   teaching   profession   more   fulfilling.   Specifically,   rather   than  
preventing teachers from or remedying reliance  on  ‘de-motivating’  (i.e.  need  thwarting) teaching behavior, the 
focus of the present intervention was to provide PE teachers with a scientifically informed framework to look at 
their teaching practice  (also see Aelterman et al., 2013). The findings of the present study suggest that this 
approach was effective, as evidence was found for the positive impact of a one-day SDT-based professional 
development   training   on   teachers’   beliefs   underlying   the   effectiveness   and   ease   of   implementing   need-
supportive instruction, as well as their actual in-class need-supportive teaching behavior. Especially for 
autonomy support, the results were quite clear-cut, as the effects were also picked up by the students. With 
respect to structure and relatedness support, the effects were less pronounced and depended more on the 
source of information. Other research has shown that adopting a need-supportive teaching style promotes 
students’   need   satisfaction,   autonomous  motivation  and   course-related outcomes (e.g., Cheon et al., 2012; 
Cheon & Reeve, 2013), further underlining the value of investing in professional development programs on 
need-supportive teaching for both pre-service and in-service PE teachers. Furthermore, although physical 
education was the specific context of this study, our research may also be relevant and valuable to other 
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learning contexts and subjects where (a lack of) motivation is an issue. Future research is needed to get more 
grip on long-term effects and benefits for students, as well as to enhance our insight in the dynamics that are 
involved in the conceptual change process of becoming more need-supportive.  
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1. Adopting an empathic attitude 
a. Try to  acknowledge  students’  feelings  and  irritations 
b. Try to ask students about their interests, problems, and wishes 
2. Stimulating initiative 
a. Try to offer choice to students 
b. If option choice is not possible, try to offer action choice 
c. Try to stimulate students to take initiative  
3. Offering a meaningful rationale 
a. Try to give a rationale that is personally meaningful for students 
4. Sparking off interest and enthusiasm 
a. Try to integrate games = fun 
b. Try to provide optimally challenging tasks for every student = fun 
c. Try to offer demonstration opportunities = fun 
 
Providing Structure – Enhancing Competence 
1. Giving an overview 
a. Try to give an overview of the lesson period 
b. Try to give an overview of the lesson 
2. Communicating expectations 
a. Try to explicit the global objective of the lesson 
b. Try to clearly communicate expectations about concrete behavior beforehand 
c. Try to offer a meaningful rationale for your expectations 
3. Avoiding the provision of unneccesary information by asking questions 
4. Giving positive feedback 
a. Try to apply the sandwich principle when giving positive feedback; i.e. positive comment – point of 
improvement – positive point 
b. Try  to  avoid  the  use  of  ‘but’ 
c. Try to follow-up  
5. Offering help when needed 
a. Try to stimulate students to indicate when they need help or ask students whether they need you 
help  
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CHAPTER 8 
 
Changing Teachers’ Beliefs regarding Motivating Teaching Strategies: The Energizing 
Role of Psychological Need Satisfaction1 
 
Grounded in Self-Determination Theory, the present study examined whether psychological need 
satisfaction experienced during an in-service continuous professional development (CPD) training played an 
energizing   role   in   changing   teachers’   beliefs   concerning motivating teaching strategies. In a sample of 80 
physical education teachers, greater need satisfaction during the training related to a larger change in the 
perceived effectiveness and feasibility of the discussed motivating strategies. In addition, path analysis 
indicated   that   teachers’   experienced   need   satisfaction   during   the   training   related   directly   positively   to   their  
intentions to apply the proposed motivating strategies, which in turn related positively to teacher-reported in-
class application of these strategies two weeks later. Implications and recommendations for the wider CPD 









                                                              
1 Aelterman, N., Vansteenkiste, M., Van Keer, H., & Haerens, L. (2013). Changing teachers’  beliefs  regarding  
motivating teaching strategies: The energizing role of psychological need satisfaction. Manuscript submitted 
for publication. 
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1. Introduction 
‘Supporting  students’  needs  and  values  might  work  for  some  students,  but  others  will  definitely  benefit  
from  a  traditional,  more  rigorous  approach.’ 
‘If  I  continually  try  to  figure  out  what  my  students  want,  we  end  up  in  an  endless  discussion  and  I  don’t  
come  to  actual  teaching  at  all.  Such  an  approach  not  only  wastes  a  lot  of  time,  but  also  takes  a  lot  of  energy!’   
During continuous professional development (CPD) programs in which innovative or alternative 
teaching strategies are proposed, teachers sometimes confront the CPD provider with critical remarks or 
skeptical reactions, as the ones in the introductory examples. Not surprisingly, teachers do not automatically 
endorse the messages delivered through CPD, presumably because certain teaching behaviors have become 
ingrained  into  their  teaching  repertoire  and  daily  routine.  Teachers’  reluctance  or  even  resistance  to  alter  their  
current teaching approach may stem from their beliefs regarding the teaching strategies introduced during 
CPD (Pajares, 1992). If teachers believe the proposed strategies are not effective (i.e., effectiveness belief) or 
too difficult or challenging to apply in practice (i.e., feasibility belief), they are unlikely to undertake change 
(Reeve, 1998; Reeve et al., 2013). Given that prior research has shown that effectiveness and feasibility 
beliefs   underlie   teachers’   in-class teaching behavior (Korthagen, 2004; Reeve, 1998; Reeve et al., 2013; 
Tsangaridou, 2006), one critical question becomes which dynamics are involved in changing teachers’  beliefs  
and   related   outcomes.   In   this   respect,   not   only   teachers’   beliefs   toward   the   effectiveness   or   feasibility   of   a  
proposed strategy in itself, but also the way the strategies are introduced and discussed during CPD may 
affect  teachers’  intentions to change.  
Grounded in Self-Determination Theory (SDT; Deci & Ryan, 2000), the broader aim of the present 
study   was   to   examine   whether   the   satisfaction   of   teachers’   basic   psychological   needs   for   autonomy   (i.e.  
experiencing a sense of volition and psychological freedom), competence (i.e. experience of personal 
effectiveness), and relatedness (i.e. experiencing closeness and mutuality in interpersonal relationships) 
during  CPD  fosters  teachers’  intentions  to  change  and  the  beliefs  underlying  that  change (Ryan & Deci, 2000; 
Ryan & Deci, 2008; Vansteenkiste, Niemiec, & Soenens, 2010). More specifically, we explored the extent to 
which   need   satisfaction   related   directly   to   outcomes,   including   teachers’   intentions   to   apply   the   proposed  
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change and its in-class   application   two   weeks   later,   and   whether   changes   in   teachers’   effectiveness   and  
feasibility beliefs could explain (i.e., mediate) this relationship. 
 
1.1.  Changing Teachers’ Beliefs  
In-service teachers are often told that their regular engagement in CPD is critical for them to stay up-
to-date with innovations and assimilate new knowledge, skills, and expertise (Opfer & Pedder, 2011). 
However, the effects of CPD might get diminished when teachers start to express reservations regarding the 
proposed changes because they do not believe the recommended strategies are effective and feasible 
(Reeve, 1998; Reeve et al., 2013). Effectiveness and feasibility beliefs may indeed explain why teachers are 
open for change or stay ambivalent (Reeve et al., 2013; Roth & Weinstock, 2013), and, in turn, decide to 
respectively hold on to or rather alter their current classroom behavior (Pajares, 1992; Korthagen, 2004). 
Because  teachers’  beliefs  may  conflict  with  the  information  presented  in  the  CPD  program  (Pintrich,  Marx, & 
Boyle, 1993; Reeve, 1998), fostering an alternative teaching approach among teachers is not necessarily a 
straightforward endeavor for CPD providers (Pajares, 1992). Yet, to estimate the initial effectiveness of a CPD 
program, it can be examined whether   teachers’   underlying  beliefs  have  changed.  Said  differently,   changing  
teachers’  beliefs  can  be  considered  a  primary  proximal  target  of  CPD  (Aelterman  et  al.,  2014;;  Pajares,  1992).   
A first belief that can stimulate or hamper teachers to change their current teaching repertoire, is their 
belief regarding the effectiveness of offered instructional strategies (Reeve et al., 2013). That is, to the extent 
that teachers believe that particular teaching strategies are effective, they would perceive them as more 
meaningful, leading them to more strongly endorse (i.e., internalize) these strategies. For example, if teachers 
believe   that   extrinsic  motivators   (e.g.,   incentives,   rewards)   are   efficacious   in   arousing   students’   motivation,  
they are more likely to rely on such practices (e.g., Reeve, 2009).  
Second,   teachers’   beliefs   regarding   the   limited   feasibility of an alternative instructional approach in 
everyday teaching practice may also encourage or prevent them from changing their current teaching 
repertoire (Reeve et al., 2013). Because the proposed alternative approach may be perceived as requiring 
more time, expertise, or effort, they may hold on to their current teaching repertoire. That is, if teachers feel 
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more comfortable with and competent in their current way of teaching, and find their ongoing practices more 
fast-acting, realistic, and therefore relatively easier to enact, they are less likely to undertake change.  
 
1.2.  Psychological Need Satisfaction: The Energizing Basis for Change 
From the SDT-perspective, actual changes are more likely to occur to the extent that teachers have 
fully internalized, that is, self-endorsed, the importance and value of the proposed alternative approach for 
their teaching practice (Deci & Ryan, 2000). In this respect, prior research has suggested that the way in which 
CPD is delivered is as important, if not, more important than its specific content (Aelterman et al., 2013; Deci, 
2009) for this internalization process to occur. According to SDT, the fulfillment of the basic psychological 
needs for autonomy, competence, and relatedness is critical herein. Much like students are more likely to 
become enthusiastic and to thrive when teachers manage to support their basic psychological needs (e.g., 
Reeve, Deci, & Ryan, 2004 for an overview), teachers are more likely to fully accept, internalize, and endorse 
the   proposed   teaching   strategies   during   CPD,   if   CPD   providers   nurture   teachers’   needs   for   autonomy,  
competence, and relatedness during the training (e.g., Ryan, Patrick, Deci, & Williams, 2008; Baard, Deci, & 
Ryan, 2004). Studies in other contexts, including the organizational setting (Gagné, Koestner, & Zuckerman, 
2000) and the health domain (see Ng et al., 2012 for a meta-analysis), indeed showed that need satisfaction 
engenders a greater openness, receptivity, and internalization of change, while the very blocking of these 
same needs is assumed to elicit defensiveness and even defiance against change (Hodgins & Knee, 2002; 
Vansteenkiste & Ryan, 2013). For example, Gagné and colleagues (2000) found that employees of a company 
in transformation were more likely to accept the personal meaningfulness of the organizational change if they 
had their need for autonomy fulfilled. Despite this evidence across different domains, little, if any, attention has 
been  paid  to  the  way  CPD  for  teachers  is  successfully  nurturing  teachers’  psychological  needs  for  autonomy,  
competence,   and   relatedness.   Moreover,   it   remains   understudied   whether   teachers’   experienced  
psychological need satisfaction during CPD explains their intentions to apply the proposed strategies, and 
whether  teachers’  effectiveness  and  feasibility  beliefs  can  account  for  (i.e.,  mediate)  this  relationship. 
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1.3.  The Relevance of Being a Role Model: Creating a Need-Supportive Environment 
Generally, a CPD program is likely to be more successful when presented in accordance with the 
principles   that   are   conveyed   (i.e.,   ‘teach   as   you   preach’;;   Swennen,   Lunenberg,   &   Korthagen,   2008).   An  
illustrative example of this concept of congruent teaching is the application of cooperative learning2 (Johnson & 
Johnson, 1999) during CPD on cooperative learning to introduce this approach as an alternative in-class 
didactical method, thereby letting participating teachers immediately experience the benefits of this approach. 
In the present study, such an alignment of learning and teaching (Swennen et al., 2008) implies that CPD 
providers themselves attempt to  support  teachers’  needs  for  autonomy,  competence,  and  relatedness  (Roth,  
Assor, Kanat-Maymon, & Kaplan, 2007). This is not only relevant because teachers are then assumed to more 
fully internalize change (Deci, 2009; Ryan et al., 2008), but also because it becomes important in terms of 
being authentic or a good model when delivering the message to facilitate this process (Swennen et al., 2008). 
Autonomy-supportive CPD providers attempt to promote a sense of volition or psychological freedom 
by   identifying,  nurturing,  and  developing  teachers’   interests,  preferences,  and  personal  goals  (Reeve,  2009).  
For example, teachers can be invited to introduce themselves at the beginning of the training, to share their 
expectations toward the program, to freely voice their hesitation and anxieties, and to exchange and discuss 
their opinions and visions along the way (e.g., Aelterman et al., 2013; Assor, Kaplan, Feinberg, & Tal, 2009). 
Key to adopting such an open and empathic approach is curiosity and interest from the side of the CPD 
provider  (e.g.,  Ryan  &  Deci,  2008).  In  addition,  teachers’  need  for  autonomy  is  fostered by offering a desired 
amount of meaningful choices, for instance, with respect to the specific type of teaching behavior they want to 
change in their practice (i.e. option choice), but also with respect to the pace and order of changing certain 
behaviors (i.e. action choice; Reeve, Nix, & Hamm, 2003). 
To promote a sense of competence, CPD providers try to create meaningful opportunities to translate 
the proposed guidelines to their teaching practice. For example, the inclusion of microteaching and role-
playing   exercises  may   promote   teachers’   need   for   competence,   as   they   provide   teachers   with   experiential  
learning opportunities to improve their skills in a fairly  authentic work situation (e.g., Aelterman et al., 2013;                                                              
2 Cooperative learning places the student at the center of learning, where all students contribute to the group 
and students rely on one another to complete the tasks (Dyson, Griffin, & Hastie, 2004; Johnson & Johnson, 
1999). 
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O’Sullivan   &   Deglau,   2006).   Further, being detailed and specific (e.g., by using illustrative authentic video 
images and cases; Aelterman et al., 2013) on the way teachers can implement the proposed teaching 
strategies (e.g., Jang et al., 2010) and providing feedback and praise in an informational fashion, are likely to 
further  foster  teachers’  competence  satisfaction.   
Finally, key to fostering the bond with the participants in the training, relatedness-supportive CPD 
providers are involved with and dedicated to them (Grolnick & Ryan, 1989). That is, during the CPD program 
the providers try to express genuine feelings of respect and warmth for the participants, regardless of their 
potential critics or irritations. Further, the group bound can be strengthened by allowing group discussions and 
providing opportunities for collaborative learning in small groups (e.g., Aelterman et al., 2013).  
 
1.4.  The Present Study 
The   present   study   had   three   aims.   First,   since   changing   teachers’   beliefs   concerning   a   proposed  
alternative teaching approach can be considered the most proximal target of a CPD training (Aelterman et al., 
2014; Pajares, 1992; Reeve et al., 2013), we examined whether a one-day training on need-supportive 
teaching   led   to  changes   in  PE   teachers’  effectiveness  and   feasibility  beliefs  about  need  support   in   their  PE  
classes. We expected mean-level  increases  in  teachers’  beliefs  regarding  both  the  effectiveness  and feasibility 
of implementing need-supportive strategies after receiving the training.  
Second, we investigated the role of experienced psychological need satisfaction during the training in 
explaining  changes  in  teachers’  beliefs.  Specifically,  we  hypothesized that the more PE teachers experience a 
sense of psychological need satisfaction during the training, the more pronounced the change in their 
effectiveness and feasibility beliefs concerning the proposed need-supportive strategies would be.   
Finally, the third aim was to explore the structural relations between experienced psychological need 
satisfaction,   changes   in   teachers’   beliefs,   and   several   outcomes   including   teachers’   intentions   to   apply   to  
proposed strategies in their lessons, and the in-class application of the strategies two weeks after receiving the 
training. According to SDT, the more teachers have their psychological needs fulfilled during the training, the 
more they will become convinced of the value and effectiveness of the proposed teaching strategies (Baard et 
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al., 2004), the more they will enjoy the training and the more they will recommend the training to colleagues 
(Filak & Sheldon, 2003). Therefore, it was hypothesized that need satisfaction would not only predict a change 
in teachers’  beliefs,  but  would  also  relate  to  teachers’  intentions  to  apply  the  proposed  teaching  strategies  in  
their lessons, which, in turn would relate to their reported in–class application of the proposed strategies two 
weeks later. Finally, we examined whether the relationship between experienced psychological need 
satisfaction   and   teachers’   intentions   to   apply   the   proposed   strategies   would   be   mediated   by   a   change   in  
teachers’   effectiveness   and   feasibility   beliefs,   such   that   changes   underlying   beliefs   would   be key to 
subsequent intended and actual change. 
2. Method 
2.1.  Participants 
Eighty experienced secondary school PE teachers (46 men; 57.5%) with a mean age of 42.70 (SD = 
10.15) years participated in the study. The large majority of the teachers (i.e., 89%) came from Flanders, the 
Dutch-speaking part of Belgium, whereas 11% came from The Netherlands. Teachers had on average 16.64 
(SD = 10.07) years of teaching experience. All teachers were full-time certified PE teachers, from whom 55.3% 
obtained a master degree in movement and sport sciences at the university, and 44.7% had engaged in a 
professional bachelor program in physical education at a university college. Of the participating teachers, 
81.3% and 18.8% taught PE in mixed gender and single gender classes, respectively. In addition, 42.1% 
taught students in an academic track, 22.4% in a technical track, 15.8% in a vocational track, and 19.7% in a 
combination of different educational tracks. 
 
2.2.  Procedure 
Coordinators of different pedagogical counseling services3 in Flanders were approached by email and 
telephone to explore their interest in an in-service CPD training on motivating teaching in the context of PE 
and to explain the purposes of the research and its timeline. All four contacted coordinators expressed an                                                              
3 In Flanders, pedagogical counseling services are governmentally subsidized entities that provide advice to 
educational institutions such as schools as to support and strengthen the quality of education. Pedagogical 
counseling services work both demand- and supply-driven and the in-service CPD training that was offered as 
part of the present study especially fits within the supply-driven nature of their operation. Each pedagogical 
counseling service is responsible for a particular region in Flanders. 
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interest to participate. However, due to the timeline, only three counseling services were actually able to offer 
the training as a CPD program for PE teachers on a specific occasion within their region. In addition, one 
comparable counseling service in The Netherlands agreed to take part in the study. Ultimately, five different 
training days were organized, of which four trainings took place in three different regions of Flanders, and one 
training took place in The Netherlands. The administration of subscription happened entirely by the support of 
the pedagogical counseling services themselves, who subsequently sent all contact information of the 
participants to the coordinating researcher of the study (i.e. first author). 
Participants in the training were followed on three measurement occasions. First, approximately three 
weeks before the training, all participating teachers were invited by email to complete an online questionnaire 
tapping into their beliefs concerning a need-supportive teaching approach (i.e. pretest/baseline). Second, 
immediately following the training, teachers were presented with a paper-version questionnaire to obtain data 
on their beliefs concerning need-supportive teaching and their experiences during the training (i.e. posttest). 
Finally, about two to three weeks after the training, PE teachers were again invited to complete an online 
questionnaire tapping into their actual in-class application of need-supportive teaching strategies at that 
moment in time. The study protocol was approved by the Ethical Committee of Ghent University.  
 
2.3.  CPD Training on Need-supportive Teaching 
The training involved a standardized one-day in-service CPD training on how to adopt a more need-
supportive approach toward students. The training was previously systematically developed and optimized for 
and in close collaboration with experienced secondary school PE teachers. The workshop-like training 
consisted of three parts: (1) theoretical background, (2) overview of motivating strategies (i.e. interactive 
session) with a specific focus on the provision of autonomy support and structure, and (3) an application 
exercise (i.e. microteaching).  
Part I involved an introduction of SDT as the theoretical framework. Through interactive exercises and 
discussions, teachers got acquainted with the concepts of motivation, need satisfaction, and need support. In 
addition, empirical evidence was provided to support the argument that when students feel supported in their 
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basic psychological needs, they better enjoy PE and acknowledge the value and personal benefits associated 
with PE.  
Part II existed of an overview of, respectively, four and five specific instructional strategies to create a 
more autonomy-supportive  and  structuring  class  environment,  illustrated  by  authentic  video  images  (‘good  and  
bad  practices’)  and  cases.  With  regard  to  autonomy  support,  (1)  adopting  an  empathic  attitude,  (2)  providing  
choice, (3) offering a meaningful rationale, and (4) integrating fun elements, were put forward. As for structure, 
PE teachers were provided with strategies such as (1) giving an overview of the forthcoming lesson, (2) 
communicating expectations, (3) avoiding the provision of unneccesary information by asking questions, (4) 
giving positive, informational feedback and (5) offering help when needed. To avoid an overload of information 
and because relatedness support often co-occurs with autonomy support and even structure, relatedness 
supportive strategies were not presented as a separate category, but rather as general basic teaching qualities 
that help to support autonomy and to provide structure (Reeve & Jang, 2006).  
Finally, in Part III, PE teachers had the opportunity to practice the motivating strategies through 
microteaching and role-play. In addition, several opportunities for (self-)reflection and peer feedback were 
created along the application exercise. 
In line with suggestions and recommendations of prior research (see Aelterman et al., 2013), special 
attention was paid to the method of delivery. Specifically, trainers attempted to act in accordance with the 
principles of need support that were conveyed (i.e. congruent teaching; Swennen et al., 2008), by maximizing 
opportunities for teachers to have their needs for autonomy, competence, and relatedness fulfilled along the 
training. Given space limitations, we refer to Aelterman et al. (2013) for additional detailed information on the 
content and method of delivery of the training.  
 
2.4.  Measures 
Teacher background characteristics, including gender, age, diploma, and years of teaching experience 
were inquired. All questionnaires were administered in Dutch,   the   participants’   mother   tongue.   Unless  
mentioned otherwise, teachers responded to questionnaire items on a five-point Likert scale ranging from 1 
(totally disagree) to 5 (totally agree).  
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Teacher beliefs. Because the focus of the training was explicitly on the provision of autonomy support 
and structure, teachers were presented with a list of 15 statements concerning these two dimensions: 
autonomy   support   (8   items;;   e.g.,   ‘Teachers   should   offer   choice   to   all   students   during   the   lesson’),   and  
structure (7 items;;  e.g.,   ‘Teachers  should  give  an  overview  of   the  content  and  structure  of   the   lesson’).  For  
each of these statements, teachers were asked to indicate (a) how effective and (b) how feasible they believed 
the particular teaching strategy to be. Across both beliefs, the separate dimensions had good internal 
consistencies  with  Cronbach’s  alphas  ranging  between  .74  and  .80  at  baseline  and  between  .76  and  .78  after  
the training. In addition, a composite need support score was obtained by averaging the scores of   teachers’  
effectiveness and feasibility beliefs regarding autonomy support and structure with reliability coefficients 
ranging between .85 and .87 across both beliefs and both measurement occasions. 
Psychological need satisfaction during CPD training. A slightly adapted version of the Basic 
Psychological Need Scale-Revised (BPNS-R; Chen et al., 2013)  was  used  to  measure  teachers’  satisfaction  of  
their needs for autonomy, competence, and relatedness experienced during the training. The BPNS-R 
consists of three subscales pertaining to the three needs identified in SDT, with each need being assessed 
with four items. For the purposes of the present study, the original items were adapted to the context of the 
training  by  including  the  stem  ‘During  this  training…’,  followed  by  items  tapping  into  experiences  of  autonomy  
(e.g.,  ‘I  felt  a  sense  of  choice  and  freedom  in  the  things  I  thought  and  did’),  competence  (e.g.,  ‘I  felt  confident  
that  I  could  apply  the  proposed  teaching  strategies  well’),  and  relatedness  (e.g.,  ‘I  felt  connected  with  the  other  
participants’)   satisfaction   during   the   training.   A   composite   psychological   need   satisfaction   score   was   then  
calculated by averaging the twelve autonomy, competence and relatedness satisfaction items and was found 
internally consistent (α = .78).  
Intention to application. Immediately after the training, teachers reported their intention to apply the 
need-supportive teaching strategies in their practice, using the same set of 15 items applied to measure 
teachers’  effectiveness  and  feasibility  beliefs.  Specifically,   teachers   indicated to what extent they intended to 
apply autonomy-supportive (8 items; α = .76) and structuring (7 items; α = .78) teaching strategies in their 
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current  practice.  In  addition,  a  composite  need  support  score  was  calculated  by  averaging  teachers’  ratings on 
each of these two dimensions (α = .87). 
Application two weeks later. Two to three weeks after the training, teachers reported online on their 
in-class application of the proposed motivating strategies, using the same set of 15 items applied to measure 
teachers’   beliefs   and   intentions   to   application.   Specifically,   teachers   indicated   to   what   extent   they   applied  
autonomy-supportive (8 items, α = .76), and structuring (7 items; α = .77) teaching strategies at that moment 
in time. In addition, a composite need support score was calculated, which was found internally consistent (α = 
.88).  
Training-trainer evaluation. Teachers evaluated the quality of the training and the trainer using four 
items, adopted from Filak and Sheldon (2003). Subsequently, the items relating to the relevant excellence and 
recommendation  of  the  training  itself  (2  items;;  ‘I  would  recommend  this  training  to  other  colleagues’,  ‘Overall,  
this   was   an   excellent   training’),   as   well   as   the   trainer   (2   items;;   ‘I   would   recommend   this   trainer   to other 
colleagues’,   ‘Overall,   this  was  an  excellent   trainer’),  were  averaged  as  a  composite  evaluation  score,  which  
had excellent internal consistency (α = .92).  
 
2.5.  Plan of Analyses 
Descriptive statistics and internal consistency coefficients were computed using IBM SPSS Statistics 
20.0. Differences in outcome variables depending on teacher characteristics (i.e. teacher gender, teacher age, 
years of teaching experience, diploma, and educational track) were tested by means of one-way ANOVAs and 
correlations for dichotomous and continuous background variables, respectively.  
To examine mean-level   changes   in   teachers’   effectiveness   and   feasibility   beliefs   regarding  a  need-
supportive teaching approach (Aim 1), repeated measures analyses were employed with teachers’  beliefs  as  
the within-subject variables. Analyses were performed in distinct models for both effectiveness and feasibility 
beliefs regarding composite need support as well as for the separate dimensions of autonomy support and 
structure. Effect sizes were represented by partial eta-squared statistics, with values of .01 considered small, 
values of .06 moderate, and values of .14 large (Cohen, 1988).  
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The role of psychological need satisfaction experienced during the training (Aim 2) was evaluated by 
regressing   changes   in   teachers’   beliefs   onto   need   satisfaction.   Dependent   variables   were   changes   in  
effectiveness and feasibility beliefs regarding composite need support as well as regarding the separate 
dimensions of autonomy support and structure, respectively. Changes in beliefs were calculated by means of 
residual change scores. For example, a measure of change in effectiveness belief regarding composite need 
support between pre- and posttest free of auto-correlated error was created by regressing the belief measure 
at the posttest onto the measure at baseline to compute the residualized belief change index (i.e. the 
difference between the predicted and observed belief score at the posttest). The resulting residualized scores, 
which can automatically be computed in SPSS, can be interpreted as the amount of increase or decrease in 
belief scores between baseline and posttest, taking into account the baseline scores. The same procedure 
was followed for all dependent variables (for an example of this procedure see Haerens, Vereecken, Maes, & 
De Bourdeaudhuij, 2010).  
Preliminary  to  testing  the  structural  relations  (Aim  3),  Pearson’s  bivariate  correlations  were  computed  
to map out associations among the key study variables. Next, observed variable path analyses were 
conducted to examine the structural associations among experienced need satisfaction during the training and 
residual changes in beliefs regarding need-supportive teaching strategies (i.e. composite need support), 
teachers’  intentions  to  apply  the proposed strategies, and self-reported in-class application of these strategies 
two weeks later. Specifically, two different models were tested, thereby repeating the analyses for change in 
effectiveness and feasibility beliefs in separate models, respectively. In the first models, associations between 
residual changes in beliefs, intentions and self-reported application were tested. In the second models, need 
satisfaction was added to the first model to explore both its direct association with intentions to apply the 
proposed strategies, and whether this relationship is mediated by residual change in beliefs. Maximum 
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3. Results 
3.1.   Preliminary Analyses 
First, possible  associations  between   teacher  characteristics  and   the  baseline  measures  of   teachers’  
beliefs were tested. For teacher gender, years of teaching experience, diploma, and educational track, no 
associations with any of the outcome variables were found. Teacher age was significantly positively related to 
the effectiveness beliefs regarding composite need support (r = .31, p < .01), autonomy support (r = .25, p < 
.05), and structure (r = .32, p < .01).  
In a next step, associations between teacher characteristics, residual change scores and variables 
assessed after the training (i.e. need satisfaction, intentions to application, and in-class application two weeks 
later) were explored. For teacher age, years of teaching experience, diploma, and educational track, no 
associations with any of the outcome variables were found. Male, relative to female teachers, scored higher on 
residual change scores for overall feasibility beliefs, M = .07 vs. -.10, F(1,79) = 4.52, p = .04, and structure in 
particular, M = .08 vs. -.11, F(1,79) = 4.14, p = .05, and for overall intentions to apply the strategies, M = 3.99 
vs. 3.79, F(1,77) = 3.83, p = .05, and autonomy support in particular, M = 3.97 vs. 3.68, F(1,77) = 6.63, p = 
.01. Based on these results, teacher gender (0 = male, 1 = female) and teacher age were included as 
covariates (i.e. as a statistical control) in all subsequent analyses.  
 
3.2.  Mean-Level Changes in Teachers’ Beliefs 
Table 1 summarizes the results of the repeated measures analyses for effectiveness and feasibility 
beliefs. As for effectiveness beliefs, there was a significant increase for the composite score of need support, 
as well as for the dimension of autonomy support, but not for structure. With respect to feasibility beliefs, 
mean-level increases were found statistically significant for the dimension of autonomy support, but not for the 
composite need support score, nor for the dimension of structure.  
 
3.3.  Role of Psychological Need Satisfaction 
A summary of the model estimates of the regression analyses for residual changes in effectiveness 
and feasibility beliefs in relation to experienced psychological need satisfaction during the training, is 
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presented in Table 2. After controlling for teacher gender and teacher age, experienced need satisfaction 
yielded a significant positive relation to overall residual change scores of effectiveness and feasibility beliefs, 
indicating that the more PE teachers had their basic psychological needs fulfilled during the training, the larger 
the residual change in how effective and how feasible need-supportive strategies were believed to be. As for 
the separate need-supportive dimensions, similar positive relationships were found for the effectiveness 
beliefs regarding both autonomy support and structure, and for the feasibility beliefs regarding structure, 
whereas a marginally positive relationship was found for feasibility beliefs regarding autonomy support.  
 
Table 1 
Mean-Level  Changes  in  Teachers’  Effectiveness  and  Feasibility  Beliefs 
 Baseline 
M ± SD 
After training 





Effectiveness belief      
Need support  4.03 ± .43 4.17 ± .43 7.83** .10 
Autonomy support 3.96 ± .45 4.16 ± .45 8.94** .11 
Structure 4.14 ± .49 4.19 ± .46 3.36† .04 
Feasibility belief     
Need support  3.56 ± .45 3.70 ± .44 3.34† .04 
Autonomy support 3.41 ± .47 3.59 ± .46 5.87* .07 
Structure 3.77 ± .51 3.83 ± .47 .62 .01 
Note. *p < .05; **p < .01; ***p < .001. 
 
3.4.  Structural Model  
Correlations. Residual change scores in effectiveness and feasibility beliefs were positively 
associated  with  teachers’  intentions  to  apply  the  proposed  strategies  in  general,  and  the  autonomy-supportive 
and structuring strategies in particular. Experienced psychological need satisfaction during the training was 
positively related to overall residual changes in effectiveness and feasibility beliefs and to the separate 
dimension of structure, but not to autonomy support. Need satisfaction was further directly positively related to 
teachers’   intentions   to   apply   need-supportive teaching strategies in general, and autonomy-supportive and 
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structuring strategies in particular. These intentions were in turn positively associated with the self-reported 
application of the motivating strategies two weeks later. Further, PE teachers who experienced satisfaction of 
their basic needs during the training evaluated the training more positively. 
 
Table 2 
Summary of the Model Estimates for the Regression Analyses of Residual Change Scores of Effectiveness 
and Feasibility Beliefs regarding Need support, Autonomy support, and Structure. 
 
Need support  Autonomy  support  
Structure 
Effectiveness belief B (S.E.) β  B (S.E.) β  B (S.E.) β 
Constant -.77 (.42)   -.60 (.45)   -1.10 (.48)  
Gender -.03 (.08) -.05  -.07 (.08) -.10  .03 (.09) .04 
Age -.01 (.00) -.19  -.01 (.00) -.19  -.00 (.00) -.11 
Need satisfaction .27 (.10) .31*  .24 (.11) .26*  .32 (.12) .32* 
R2  .12   .10   .10 
F Change  2.83*   2.38   2.40† 
Feasibility belief B (S.E.) β  B (S.E.) β  B (S.E.) β 
Constant -.77 (.47)   -.60 (.46)   -.94 (.54)  
Gender -.11 (.08) -.15  -.08 (.08) -.12  -.13 (.10) -.16 
Experience -.00 (.00) -.12  -.01 (.00) -.15  -.00 (.01) -.08 
Need satisfaction .26 (.12) .27*  .22 (.12) .23†  .29 (.14) .26* 
R2  .10   .08   .10 
F Change  2.49†   1.93   2.33† 
Note. †p < .10; *p < .05. Dependent variables are residual change scores in effectiveness and feasibility 
beliefs regarding the composite score of need support and the two separate need-supportive dimensions (i.e. 
autonomy support and structure) 
 
Path analysis. Model 1a en 1b (see Figure 1) show that residual change in effectiveness and 
feasibility   beliefs   regarding   need   support,   respectively,   were   significantly   positively   related   to   teachers’  
intentions to apply the proposed strategies in practice, which in turn related  positively  to  teachers’  self-reported 
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in-class application of the strategies two weeks after the training. Both models showed an excellent fit with the 
data, as represented by the different model fit indices.  
In Model 2a and 2b (see Figure 2) experienced psychological need satisfaction was included, thereby 
adding a path between need satisfaction and change in beliefs and a path between need satisfaction and 
intentions to apply the proposed strategies. The indices of fit showed that both models fit the data well. The 
standardized path coefficients indicate that need satisfaction was positively related to residual change in 
effectiveness  and  feasibility  beliefs,  respectively,  and  directly  positively  related  to  teachers’  intentions  to  apply  
the proposed   strategies   in   practice,   which   in   turn   related   positively   to   teachers’   self-reported in-class 
application of the strategies two weeks later. However, when adding need satisfaction to the model, the former 
association between residual change in beliefs and  teachers’   intentions  was  no   longer  significant,  hence  the  
hypothesis that the relationship between need satisfaction and intentions to apply the proposed strategies is 
mediated  by  a  change  in  teachers’  effectiveness  and  feasibility beliefs was rejected.  
 
4.  Discussion 
The current state of the literature reveals that researchers in both the SDT-domain (e.g., Baard et al., 
2004; Deci, 2009) and the wider CPD literature (e.g., Swennen et al., 2008) increasingly advocate being 
attentive  to  ‘how’  the  message is conveyed when delivering a CPD program for teachers, especially when the 
content of the training is to help teachers adopt a (more) need-supportive way of teaching toward their 
students (Aelterman et al., 2013). Based on the principles of need support (Deci & Ryan, 2000) and congruent 
teaching (Swennen et al., 2008), it is critical that CPD providers act themselves in ways that are supportive of 
teachers’  psychological  needs  for  autonomy,  competence,  and  relatedness  (e.g.,  Aelterman  et  al.,  2013;;  Assor 
et al., 2009) for two reasons. That is, because this approach is expected to increase the acceptance and 
internalization   of   change   in   teachers’   beliefs   and   actual   in-class behavior (Assor et al., 2009; Roth et al., 
2007), and because it is generally assumed that CPD is more effective when learning and teaching during the 
training are attuned (Swennen et al., 2008).  
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Table 3 
Descriptive Statistics and Correlations among Study Variables  
 M SD Min Max 1 2 3 4 5 6 7 8 9 10 11 12 13 
Residual change in 
Effectiveness belief 
                 
1.    Need support  - - -.90 .70 -             
2.    Autonomy support - - -.84 .67 .90** -            
3.    Structure - - -1.01 .73 .87** .57** -           
                  Residual change in 
Feasibility belief 
                 
4.    Need support  - - -1.42 .84 .39** .36** .38** -          
5.    Autonomy support - - -1.23 1.03 .32** .32** .28* .93** -         
6.    Structure - - -1.64 .79 .40** .35** .42** .92** .72** -        
                  7.    Need satisfaction 3.86 .37 3.08 4.67 .27* .21 .30* .29* .21 .33** -       
                  Intention to application                  
8.     Need support  3.91 .46 2.50 4.87 .52** .48** .52** .30** .27* .30** .38** -      
9.     Autonomy support 3.85 .50 2.00 4.88 .54** .54** .49** .30** .27* .29* .35** .95** -     
10.   Structure 3.98 .47 3.00 5.00 .42** .34** .49** .23** .27* .27* .36** .92** .75** -    
                  Application 2 weeks later                  
11.   Need support  3.75 .52 2.00 4.73 -.02 -.09 .14 .11 .23* .06 .08 .58** .46** .66** -   
12.   Autonomy support 3.69 .52 2.00 4.75 .05 -.01 .18 .14 .18 .08 .02 .58** .48** .63** .97** -  
13.   Structure 3.81 .56 2.00 4.86 -.10 -.17 .10 .07 .10 .04 .15 .55** .41** .65** .97** .87** - 
                  14.  Evaluation 4.14 .69 2.25 5.00 .18 .15 .21 .19 .17 .19 .28* .25* .24* .23 .06 .02 .09 
Note. *p < .05; **p < .01. 
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Figure 1. Model 1a and Model 1b: Structural relations between residual change scores in beliefs, intention to 
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χ2(1) = .15, p = .70; RMSEA = .00; CFI = 1.00; SRMR = .01 



























Figure 2. Model 2a and Model 2b: Structural relations between psychological need satisfaction, residual 
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In spite of these arguments, studies uncovering the exact role of psychological need satisfaction in 
processes of change during CPD are scarce (but see Feinberg et al., 2007). The present study aimed at 
contributing to this research area by examining (a) whether a CPD training for PE teachers significantly 
affected   teachers’   effectiveness   and   feasibility   beliefs   regarding   need-supportive teaching strategies, (b) 
whether experienced psychological  need  satisfaction  during  the  training  predicted  teachers’  intentions  to  apply  
the  proposed  teaching  strategies,  and  (c)  whether  this  relationship  was  mediated  by  teachers’  beliefs. 
 
4.1.  Beliefs Underlying Motivating Teaching Strategies 
Although not the main purpose, the present study confirmed the results of a previously conducted 
randomized controlled trial that proved the positive effects of the training (Aelterman et al., 2014), with mean-
level   increases   in   teachers’   effectiveness   and   feasibility beliefs regarding need support in general, and 
autonomy support in particular. These findings suggest that despite the ingrained teaching repertoire that 
teachers  have  built  up,   there   is  still   room   to  change  and/or   innovate   teachers’  beliefs   regarding current and 
alternative ways of teaching. The positive changes in beliefs regarding autonomy support, rather than 
structure, are in line with prior literature showing that teachers find the concept of autonomy support to be 
more new and unfamiliar (Aelterman et al., 2013; Reeve, 1998; Skinner & Belmont, 1993), hence leaving more 
opportunity for change in the perceived effectiveness and feasibility of autonomy support. Presumably, after 
getting acquainted with the concrete interpretation of autonomy-supportive strategies, and after having 
experienced their value and practical usefulness through the microteaching, teachers may become more 
positive in their perception of the effectiveness and feasibility of these strategies (Aelterman et al., 2014).  
Examining  the  impact  of  a  CPD  training  on  teachers’  beliefs  is  of  added  value,  because  these  beliefs  
are   indicative  of   teachers’  acceptance  or   internalization  of   the  proposed  alternative  way  of   teaching   (Reeve,  
1998; Reeve et al., 2013). Indeed, in line with previous  studies  claiming  that  teachers’  beliefs  underlie  their  in-
class teaching behavior (Korthagen, 2004; Pajares, 1992; Tsangaridou, 2006), the present study showed that 
a  change  in  teachers’  effectiveness  and  feasibility  beliefs  is  associated  with  the  intention to apply the proposed 
motivating strategies and teacher-reported in-class application of these strategies two weeks after receiving 
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the  training  (see  Model  1a  and  Model  1b).  Consequently,  changing  teachers’  beliefs  regarding  the  proposed  
teaching strategies can be considered a critical first target of CPD (Aelterman et al., 2014), as a change in 
beliefs may lead to changes in teacher behavior as well (Reeve, 1998; Reeve et al., 2013). These findings 
might   suggest   the   existence   of   a   kind   of   ‘cognitive   route’,   in   which   teachers   reflect   on   the   information  
presented in the CPD program and on how this information either is consistent or conflicts with their current 
beliefs (Pintrich et al., 1993). If teachers then come to changing their beliefs regarding the proposed 
information, this change becomes reflected in their intentions and subsequent in-class application, as was 
corroborated in the present study. 
 
4.2.  The Role of Psychological Need Satisfaction 
More central to the present study was to investigate the role of experienced psychological need 
satisfaction  during  the  training  in  predicting  changes  in  teachers’  beliefs  and  related  outcomes.  Results  of  the  
regression analyses indicated that the more PE teachers reported their needs for autonomy, competence, and 
relatedness to be fulfilled during the training, the larger the change in their effectiveness and feasibility beliefs 
regarding the proposed need-supportive strategies. This finding is in line with prior work suggesting that the 
experience of psychological need satisfaction is likely to promote fuller acceptance and endorsement of the 
importance and value of the proposed change (Assor et al., 2009; Baard et al., 2004; Deci, 2009). Specifically, 
by giving PE teachers a sense of initiative, volition, and ownership during the change process (i.e. autonomy), 
by providing them with experiences and tools to succeed (i.e. competence), and by creating a warm and 
comfortable learning environment (i.e. relatedness), CPD providers can offer the participants an interesting 
and  challenging  CPD  experience,  increasing  teachers’  perceived  effectiveness  and  feasibility  of  the  proposed  
alternative way of teaching. Presumably, providing need-fulfilling opportunities for teachers during the training 
may increase their receptivity and openness to reflect on their current teaching practice and has the advantage 
of reducing defensiveness and resistance against the proposed change (Hodgins & Knee, 2002; 
Vansteenkiste & Ryan, 2013).  
As for associations with outcomes, path analyses revealed that experienced psychological need 
satisfaction during the training was directly associated with the intention to apply the proposed strategies, 
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which in turn related to self-reported in-class application of these strategies two weeks later (see Model 2a and 
Model 2b). These findings are in accordance with prior work (Assor et al., 2009; Feinberg et al., 2007) and our 
expectations.  Surprisingly,  whereas  a  change  in  teachers’  effectiveness  and  feasibility  was  predicted  teachers’  
intentions to application in a model in which need satisfaction was not included, this association was no longer 
significant when need satisfaction was added to the model. These results provide no support for the 
hypothesized  mediating  role  of  teachers’  beliefs  in  the  relationship between need satisfaction and intentions to 
application.  A  possible  explanation  may  be  that  need  satisfaction  represents  a  more  ‘affective  route’,  in  which  
experiencing a sense of autonomy, competence, and relatedness during the training directly radiates on 
teachers’  intentions  to  apply  the  proposed  strategies,  irrespective  of  certain  cognitive  processes  (i.e.  a  change  
in   teachers’  beliefs).  Although   the  present   findings  are   in  need  of   replication,  what   they  perhaps     suggest   is  
that need satisfaction represents a more critical route to stimulate teachers to apply the alternative way of 
teaching  than  the  beliefs  underlying  the  proposed  new  strategies  during  the  program.  Thus,  especially    ‘how’  
the message is conveyed during the training may be key to its successfulness, which is in line with and 
empirically justifies why the method of delivery has increasingly come under the attention of both researchers 
and practitioners in the field (Aelterman et al., 2013; Assor et al., 2009; Baard et al., 2004; Swennen et al., 
2008).  
Although the present study was conducted in the specific context of PE, its topic might be of interest 
and value for research and practice within the broader CPD literature and a wider range of training contexts as 
well. Having provided evidence for the role of psychological need satisfaction during CPD to get teachers to 
actually experiment with the proposed teaching strategies, it is critical to help CPD providers to adopt an 
instructional approach that is supportive of teachers’   basic   needs   (‘train   the   trainer’;;   Loughran,   2006).  
Specifically, providing need-fulfilling opportunities during CPD lies in small and subtle things that can make the 
difference between acceptance of and resistance against the proposed change. For example, using inviting 
(e.g.,  ‘perhaps  you  can’,  ‘I  would  propose’)  rather  than  pressuring  or  guilt-inducing  language  (e.g.,  ‘you  must’,  
‘this  is  not  the  best  way  to  go  about  this’)  or  acknowledging  critic  and  irritation  by  asking  questions  (‘what  do  
you  think?’,  ‘how  do  you  feel  about  these  suggestions?’)  rather  than  sweep  them  under  the  carpet  are  likely  to  
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generate more receptivity and less defensiveness toward the message of the training (e.g., Pavey & Sparks, 
2009). 
Offering CPD that concurs well with what teachers expect from effective CPD on the one hand 
(O’Sullivan  &  Deglau,  2006),  and   that  meets   teachers’  psychological  needs   for  autonomy,  competence,  and  
relatedness on the other, can help CPD providers overcome the recurrent problem of the predictable failure of 
educational reform (Assor et al., 2009; Deci, 2009). This is particularly important because CPD has the 
purpose of supporting teachers in providing good quality education for students (Opfer & Pedder, 2011). 
Furthermore, another advantage of the SDT approach in the present study is that it may help to clarify prior 
CPD research regarding what makes a good CPD experience for in-service teachers.  
 
4.3.  Limitations and Future Directions 
Several limitations are noteworthy when interpreting the present findings. First, although not the 
purpose of the present study, we did not include a control group in our design. Consequently, we are unable to 
conclude  that  the  favorable  changes  in  teachers’  effectiveness  and  feasibility  beliefs  were  due  to  the  training, 
rather than to other confounding variables (but see Aelterman et al., 2014).  
Second, it is important to acknowledge that generalizability of our findings to a broader audience of PE 
teachers is limited by the modest sample size and by potential selection bias stemming from the use of 
teachers who voluntarily subscribed for the CPD program offered by the pedagogical counseling service in 
their region. Although the present findings are promising in illustrating the critical role of fostering psychological 
need satisfaction during CPD, future research is needed to replicate these results on a larger scale in order to 
gather stronger evidence for this claim in the educational context.  
Third,  the  present  study  relied  on  teachers’  self-reports to assess teachers’  in-class application of the 
proposed teaching strategies. Although self-reported data are valuable, they are often subject to 
overestimation,   social   desirability,   and   influenced   by   teachers’   previous   experiences.   Future   studies   could  
therefore complement these self-reports   with   more   objective   methods   to   map   out   teachers’   actual   in-class 
application of the proposed teaching strategies. For example, PE lessons can be videotaped and rated by 
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external observers using a coding scheme of need-supportive teaching behaviors, as the one that was 
recently developed by Haerens and colleagues (2013).  
Finally, it would be interesting for future studies to investigate whether the structural relations apply to 
teachers with different personal characteristics. Specifically,   it  might   be   useful   to  address   teachers’   general  
motivational orientation as well as potential reasons for resistance against the training message (i.e. defiance) 
to explore whether control- and autonomy-oriented teachers would differ in their receptivity toward the 
proposed change (e.g., Reeve, 2009), and would hence require a different approach to meet their basic 
psychological needs. Such information might be helpful to better attune the training to teachers with a different 
general motivational orientation.  
 
4.4.  Conclusion 
Although CPD is aimed at providing teachers with new knowledge, skills, and expertise, teachers often 
express reservations against the proposed change because they believe the proposed strategies are not 
effective or feasible. Fostering satisfaction of the psychological needs for autonomy, competence, and 
relatedness can produce greater receptivity toward change, so that teachers come to fully accept and endorse 
the  proposed  change.  Greater  attention  on  ‘how’  CPD  providers  can  maximize  teachers’  opportunities  to  have  
their basic psychological needs met during training could help to increase the likelihood that teachers change 
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The  central  aim  of  the  present  dissertation  was  to  enhance  our  understanding  of  students’  reasons  to  
engage and not to engage in physical education and to examine whether and how PE teachers can be trained 
to  promote  students’  optimal  motivation  toward  PE.  This  work  was  grounded  in  Self-Determination Theory, a 
broad theory on human motivation and behavioral change (SDT; Deci & Ryan, 2000). This final chapter starts 
with a brief overview of the key findings within each of the three overarching research objectives that were 
identified in the introduction, that is, (1) the investigation of motivational processes in physical education, (2) 
an in-depth investigation of teaching strategies and processes affecting student motivation, and (3) the 
development and evaluation of a training on need-supportive teaching. Further, conceptual and 
methodological reflections are provided in an attempt to advance theory and broader practical implications. 
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1. Overview of the Findings of the Dissertation 
1.1.       Aim 1: Investigation of Students’ Motivational Processes in PE 
The first aim of the present dissertation was to gain further insight in the motivational processes 
affecting  students’   functioning  during a PE lesson in secondary education. In Chapter 2 and Chapter 3, we 
consistently observed unique relations between different types of motivation and course-related student 
outcomes, at both the between-student and between-class level. Specifically, in Chapter 2 we found that 
students who were more autonomously motivated toward the PE lesson displayed higher levels of objectively 
assessed moderate-to-vigorous physical activity (MVPA). Moreover, this dynamic did not only apply at the 
student level, but also at the class level. When classes as a whole were more autonomously motivated, 
students were also physically active during the lesson. In addition, these classes were rated by external 
observers as being more engaged during the lesson as well. Notably, classes as a whole being more 
controlled motivated or amotivated were not necessarily less physically active during the lesson, yet, they did 
seem to pay an emotional price, as indexed by lowered rated engagement. Chapter 3 extended these findings 
by showing that students high in autonomous motivation reported more engagement and less discontentment 
toward the content of the lesson, and that classes characterized by elevated levels of autonomous motivation 
were rated by their teacher as more engaged and were more likely to achieve the predefined objectives 
according to the teacher. In contrast, when controlled motivated, both students and the PE teacher reported 
reduced levels of engagement, and teachers rated the students to have learned less than they had hoped for. 
Yet, controlled motivation was   not   related   to   students’   discontentment   toward   the   learning   material.  
Interestingly, amotivation was unrelated to engagement at both the student- and the class-level and unrelated 
to class-level overall learning, yet, students high in amotivation did experience more feelings of 
discontentment.  
Next,   in  Chapter  3,  we  went   one  step   further  by  examining   the   ‘dark’ side  of   students’  motivational  
functioning in greater detail. The results, more particularly, provided support for defiance as a distinct 
motivational regulation in addition to the classic SDT-based motivational subtypes of amotivation, controlled 
motivation, and autonomous motivation. Moreover, the chapter revealed that students reporting a higher 
tendency to defy during the PE lesson reported greater feelings of discontentment toward the learning material 
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and lower engagement during the lesson. Again, this dynamic also applied at the class level with classes as a 
whole scoring higher on defiance being less engaged and having learned less according to the teacher. 
Finally, a person-centered approach indicated that groups of students characterized by elevated levels of both 
defiance and amotivation displayed the least beneficial pattern of outcomes.  
 
1.2.   Aim 2: In-depth Investigation of Teaching Strategies and Processes Affecting Student 
Motivation 
The second aim of the dissertation was to obtain a more comprehensive picture of the teaching 
strategies  and  processes  eliciting  students’  (lack  of)  motivation  during  a  PE  lesson.  In  Chapter  4,  we  examined 
whether and how student perceptions of teaching behavior were associated with adaptive and maladaptive 
motivational experiences during the PE lesson. The findings provided support for the hypothesized 
independent   ‘bright’   and   ‘dark’   pathways   from   teaching behavior to motivational experiences. Particularly, 
perceived autonomy support was found to relate relatively specifically to need satisfaction and autonomous 
motivation, whereas perceived controlling teaching behavior related more closely to need frustration and in 
turn to less adaptive motivational outcomes (i.e. controlled motivation and amotivation). The results further 
provided  preliminary  evidence  for  the  detrimental  effects  a  controlling  teacher  can  have  in  terms  of  students’  
defiance. 
In Chapter 5,   we   went   beyond   the   assessment   of   students’   subjective   perceptions   of   teaching  
behavior   and   instead  developed   a   coding   scheme   for   observations   of  PE   teachers’   teaching   behaviors.  An  
objective analysis of 74 videotapes of authentic PE lessons allowed for the identification of concrete, real-life 
examples of how teacher need support manifests in the classroom. Factor analyses on these observed ratings 
provided evidence for four interpretable factors, namely, autonomy support, relatedness support, and two 
components of structure (i.e., structure before and during the activity). Examination of the frequency of 
occurrence of these observed need-supportive dimensions further revealed that structure before the activity 
was more prominent at the beginning of the lesson, whereas structure during the activity reached its peak 
toward the middle of the lesson. Autonomy support constituted the least frequently observed dimension. 
Finally, most of the observed need-supportive teaching behaviors were found to correlate with the perceptions 
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of need support by the students, although these correlations were modest. Specifically, both autonomy and 
relatedness support rated by means of the coding scheme related to the corresponding perceived dimensions 
by the students. Yet, no significant relations between observed and perceived structure were found, whereas 
an unanticipated association between observed relatedness support and perceived structure was obtained.  
 
1.3.      Aim 3: Development and Evaluation of a Training on Need-supportive Teaching 
Having   gained   insight   in   the   broad   array   of   PE   teachers’   potentially   (de-)motivating teaching 
behaviors, the third aim of the present dissertation involved examining whether PE teachers can successfully 
be trained to incorporate a (more) need-supportive teaching style. In Chapter 6, we described the systematic 
development and optimization process of an in-service teacher training in close collaboration with 35 
experienced PE teachers. The findings based on focus group interviews and self-reported questionnaires 
suggested that PE teachers highly valued opportunities for active participation, collaboration, and experiential 
learning during the training (e.g., microteaching and role-playing). Of particular interest was the rather 
unexpected essential value they placed on theoretical knowledge. In addition, it was found critical to be 
authentic to the content by delivering the training in a need-supportive fashion. Ultimately, the systematic and 
research-based revision process of the training reported in Chapter 6 resulted in a one-day workshop that was 
generally in alignment with what PE teachers expect from effective professional development.  
In Chapter 7, a randomized controlled trial was set up to investigate the effects of the training on 
teachers’   beliefs   regarding   the  effectiveness  and   feasibility   of   the  proposed  need-supportive strategies, and 
their actual in-class provision of need support, as rated by the teachers themselves, their students, and 
external observers. The results revealed that the intervention led to a positive change in beliefs regarding 
autonomy-supportive and structuring strategies, but not regarding relatedness-supportive strategies. In 
addition,   the   intervention   was   particularly   successful   in   increasing   teachers’   actual   provision   of   autonomy-
support, while the results depended more on the source of information for the dimensions of structure and 
relatedness-support.  
Having  provided  evidence   for   the  effectiveness  of   the  training  program   in  changing   teachers’  beliefs  
and in-class teaching behaviors, Chapter 8 involved gaining more insight in the mechanisms underlying this 
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change process. We found support for the energizing role of psychological need satisfaction in changing 
teachers’  beliefs  with  greater  experienced  need  satisfaction  during  the  training  being  related  to  a  larger  change  
in the perceived effectiveness and feasibility of the proposed need-supportive teaching strategies. In addition, 
teachers’  experienced  need  satisfaction  related  directly  and positively to their intentions to apply the proposed 
strategies, which in turn related positively to teacher-reported in-class application of these strategies two 
weeks later.  
Together, these findings suggest that PE teachers can learn to become (more) need-supportive in 
general, and more autonomy-supportive in particular, by means of a one-day training. Furthermore, paying 
greater  attention  to  ‘how’  the  training  is  delivered,  that  is,  by  maximizing  teachers’  opportunities  to  have  their  
basic psychological needs met during the training, can help to increase the likelihood that teachers change 
their beliefs regarding the proposed strategies and become inclined to apply these strategies in their practice. 
 
2. Theoretical and Methodological Reflections on the Findings 
In what follows, we provide a critical integration of and reflection on the findings within each of the 
three broader research objectives, thereby indicating how the present dissertation attempted to fill the 
conceptual and methodological gaps identified in the general introduction (Chapter 1). In addition, broader 
practical implications and directions for future research are discussed. 
 
2.1.      Reflections on the Investigation of Motivational Processes in PE (Aim 1) 
2.1.1.   Why Do Students  Participate  in  the  PE  Lesson?  On  ‘Wantivation’  and  ‘Mustivation’ 
In Flanders, secondary school PE aims to contribute to a wide range of learning goals, including the 
acquisition of motor competencies, the development of personal, social, and emotional functioning, and the 
promotion of a physically active and healthy lifestyle (Ministry of the Flemish Community, Department of 
Education, 1996; 2000). As suggested by Sun and Chen (2010), there is an urgent need to demonstrate the 
predictive validity of motivation in relation to student learning in PE, not only in relation to activity levels or 
dispositions that contribute to an active lifestyle (e.g., Haerens, Kirk, Cardon, De Bourdeaudhuij, & 
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Vansteenkiste, 2010; Lonsdale, Sabiston, Raedeke, Ha, & Sum, 2009; Mouratidis, Vansteenkiste, Lens, & 
Sideridis, 2008; Ntoumanis, 2005), but also in relation to many other learning goals (see Kirk, 2010). 
Within Self-Determination Theory (SDT; Deci & Ryan, 2000), a burgeoning body of evidence supports 
the predictive validity of motivational regulations across various domains (Vansteenkiste, Niemiec, & Soenens, 
2010 for an overview), including PE (Ntoumanis & Standage, 2009). Several studies in the PE context 
demonstrated  that  ‘wantivation’  (i.e.  autonomous  motivation)  relates  to  the  most  adaptive  pattern  of  outcomes,  
including higher levels of self-reported physical activity both during (e.g., Cox, Smith, & Williams, 2008; Yli-
Piipari, Watt, Jaakkola, Liukkonen, & Nurmi, 2009) and outside (e.g., Haerens et al., 2010; Taylor, Ntoumanis, 
Standage,  &  Spray,  2010)  the  PE  lesson,  whereas  ‘mustivation’  (i.e.  controlled  motivation)  relates  to  a  more  
maladaptive pattern of outcomes (e.g., Standage, Duda, & Ntoumanis, 2003). However, most of these prior 
studies almost exclusively relied on self-reports of physical activity (see Jaakkola, Liukkonen, Laakso, & 
Ommundsen, 2008; Lonsdale et al., 2009 for exceptions). Further, most past studies primarily studied 
interpersonal differences in motivation in relation to outcomes (e.g., Cox et al., 2008; Ntoumanis, 2005), 
thereby neglecting that differences may also exist at the level of the class as a whole (but see Mouratidis, 
Vansteenkiste, Lens, & Sideridis, 2011). Therefore, the present dissertation attempted to fill these 
methodological gaps in two ways.  
First,   instead   of   relying   on   students’   self-reports of physical activity, in Chapter 2 we made use of 
Actigraph accelerometers (Computer Science Application, Inc., Shalimar, FL) to obtain a more reliable 
measurement of both the amount and the intensity of physical activity (Wareham & Rennie, 1998) during the 
course of a PE lesson. This method not only allowed us to more accurately investigate the prevalence rates for 
achieving the health-related recommendation of performing MVPA during at least 50% of the effective PE 
lesson time (US Department of Health and Human Services, 2000) and to examine whether students 
displaying higher levels of autonomous motivation were more likely to meet this recommendation, but also 
reduced the problem of shared method variance between the studied predictor (i.e. motivation) and the 
outcome (i.e. physical activity).  
Second, given that school samples have a hierarchical structure with students being nested in a 
smaller number of classes, we relied on more advanced data analyses, like multilevel regression analyses. 
General Discussion    
 294 
That is, because in such a sample the individual observations are generally not completely independent owing 
to selection processes and because of the common history and experiences students share belonging to the 
same class (Hox, 2010). The application of multilevel modeling in Chapter 2 and 3 allowed us to map out 
between-class, relative to between-student differences in both motivation and course-related outcomes, and to 
examine whether interclass differences in motivation were predictive of interclass differences in outcomes. 
Consistent with past work (Cox et al., 2008; Jaakkola et al., 2008; Lonsdale et al., 2009), students 
displayed higher objectively assessed levels of moderate-to-vigorous physical activity (MVPA) when 
autonomously motivated toward the PE lesson. Interestingly, this association also emerged at the class level 
with classes as a whole scoring higher on autonomous motivation being more physically active, irrespective of 
students’  personal  motivation.  In addition, it is interesting to note that the average motivation of the class as a 
whole,   relative   to   students’   personal   motivation,   accounted for a substantial portion of the between-class 
variance in MVPA, adding further support to the literature documenting the benefits of getting classes as a 
whole actively participating in the PE lesson for autonomous reasons (e.g., Mouratidis et al., 2011).  
While past empirical work (e.g., Standage et al., 2003) suggested negative associations between 
controlled motivation and self-reported physical activity levels in PE, students and classes high in controlled 
motivation in Chapter 2 did not display lower physical activity levels during the lesson. Such a null relation is in 
line with a number of studies in the exercise (e.g., Standage, Ntoumanis, & Loney, 2008; Teixeira, Carraça, 
Markland, Silva, & Ryan, 2012 for a review) and sport (e.g., Pelletier, Fortier, Vallerand, & Brière, 2001) 
domain, and indicates that when students feel (either internally or externally) pressured into the requested 
activities, they display some degree of behavioral participation (i.e. physical activity). In Flanders, a PE lesson 
usually is a highly structured and rather constrained context in which teacher instructions might lead controlled 
motivated students to display some degree of physical activity. For example, when a PE teacher requests 
students to run from point A to point B, students are likely to do what they are told, even though their behavior 
might be controlled motivated. A different picture might emerge if the context is less structured and 
constrained. In this respect, Lonsdale and colleagues (2009) demonstrated that the difference in physical 
activity between autonomous and controlled motivated students was greater during a free-choice period. 
Indeed, as long as the teacher takes the lead, there is little room for interpersonal differences to become 
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visible. Overall then, future research is needed to further investigate the association between motivation and 
students’   activity   levels both during structured lessons and a variety of unsupervised conditions inside and 
outside the PE lesson (Lonsdale et al., 2009). 
MVPA is just one critical outcome during the PE lesson. Indeed, students can be fairly active during a 
specific PE lesson, yet lack the intention to become more active outside PE. In that respect, a recently 
developed pedagogical model on health-based physical education (i.e. HBPE) argues that for PE to promote 
lifelong engagement in physical activity it is particularly important to get youngsters to value or enjoy physical 
activity for health (Haerens, Kirk, Cardon, & De Bourdeaudhuij, 2011). This suggests that   students’   type or 
quality of motivation (i.e. autonomous motivation) is central to learning in HBPE lessons and is likely to lead 
students to remain physically active outside PE when at secondary school or in later life (e.g., Haerens et al., 
2010). Further, bearing in mind the other governmentally determined standards for PE (Ministry of the Flemish 
Community, Department of Education, 1996; 2000), increasing students’  physical  activity  will never become 
the only goal of PE. 
One other critical outcome is student engagement during the lesson (Skinner & Belmont, 1993; Furrer & 
Skinner, 2003). Indeed, apart from being an important  determinant  of  students’  activity  levels  during  PE  lesson  
(Fairclough & Stratton, 2005; Standage et al., 2003), engagement has long been accepted in educational 
research as a primary facilitator of students’   learning   and   school success (Fredricks, Blumenfeld & Paris, 
2004). Hence, we also investigated the predictive validity of motivation in relation to student engagement 
during the PE lesson (Chapter 2 and 3). In Chapter 2, we relied on ratings of external observers based on 
videotapes of the PE lessons to assess the engagement of the class as a whole, and in Chapter 3 we 
complemented  students’   individual self-reported engagement with ratings by the PE teacher with respect to 
the class as a whole. Furthermore,  in  Chapter  3,  we  also  included  two  other  outcomes,  that  is,  students’  self-
reported feelings of discontentment vis-à-vis the learning material of the lesson at hand, and a teacher rating 
of the extent to which the class as a whole had achieved the learning objectives of that lesson (i.e. overall 
learning).  
Overall, results in Chapter 2 and 3 added further support for the desirable pattern of outcomes related to 
autonomous motivation (see Ntoumanis & Standage, 2009 for an overview) at both the student- and the class-
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level. With regard to student engagement, the undesirable pattern of outcomes related to controlled motivation 
was confirmed, as controlled motivated classes were rated as being less engaged by both external observers 
(Chapter 2) and by their teacher (Chapter 3), and as having learned less than the teacher had hoped for 
(Chapter 3). The asymmetrical findings of null relationships between controlled motivation and MVPA, and 
negative relationships between controlled motivation and engagement are in line with our expectations that 
student outcomes, such as physical activity and engagement, do not by definition go hand in hand. Seemingly, 
when students feel pressured into the requested activities, they comply with these requests (i.e. some degree 
of physical activity), albeit with less enthusiasm and dedication. Taken together, the findings in Chapter 2 and 
3 indicated that it is crucial to investigate multiple outcomes (simultaneously), as we found evidence for their 
differential  association  with  students’  motivation. 
Future Directions 
It is important to acknowledge that the operationalization of engagement and learning was rather 
limited. As for engagement, we made use of a well-validated and frequently used 5-item scale (Reeve, Jang, 
Carrell, Jeon, & Barch, 2004) to be rated either by the students themselves (Chapter 3), by the teacher 
(Chapter 3), or by external observers (Chapter 2). Over the past decade, a general consensus has emerged to 
characterize engagement as a three-component construct featuring behavioral (e.g., on-task attention, effort, 
persistence, lack of conduct problems), emotional (e.g., presence of interest and enthusiasm, absence of 
anger, anxiety, and boredom), and cognitive (e.g., use of strategic and sophisticated learning strategies, active 
self-regulation) aspects (Fredricks et al., 2004; Skinner, Furrer, Marchand, & Kindermann, 2008). Furthermore, 
Reeve  and  Tseng  (2011)  recently  introduced  ‘agentic  engagement’  as  a  fourth  aspect  of  engagement,  which  
refers to the process in which students intentionally and proactively try to personalize and enrich what is to be 
learned and the conditions and circumstances under which their learning takes place. Perhaps, the variance in 
learning explained by autonomous motivation could be increased over time via agentic engagement, as 
students high in autonomous motivation may pro-actively take initiative to seek out help and to speed up their 
learning process. Clearly, our measurement of engagement falls short of capturing all these aspects of 
engagement, and is limited to certain components of the behavioral and emotional engagement dimensions 
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(Skinner et al., 2008). Future studies could include a more differentiated, multidimensional measure of 
engagement  as  to  examine  its  relation  with  students’  motivation.   
As for the operationalization of student learning, in Chapter 3 we asked teachers to provide a single 
score for the extent to which the class as a whole had achieved the objectives of the lesson at hand. However, 
we did not ask the teachers to specify these learning objectives, that is, whether the focus of the lesson was 
either on the acquisition of motor skills, the development of personal, social or emotional functioning, or the 
promotion of physical activity. So, we actually obtained an indirect assessment of collective overall learning, 
irrespective of the specific learning goals of the lesson at hand. Future research could address these lesson-
specific  objectives  and   include  a  more   refined  measure  of  students’   learning  as  a   function  of   these   learning  
objectives. As such, future research reflecting the degree to which substantive educational purposes of PE 
have been realized will increase its relevance to the field of PE (Van den Berghe, Vansteenkiste, Cardon, Kirk, 
& Haerens, 2012). In addition, rather than asking teachers to give one single score for the learning of a diverse 
group of about 20 students, future studies could ask teachers to rate this outcome at the end of the lesson for 
each  student  individually  and  to  report  students’  actual  grades  at  the  end  of the lesson unit as to obtain a more 
informed  picture  of  students’  learning. 
Finally, while the present dissertation added to the extant literature by mapping out interclass in addition 
to interpersonal differences in motivation and PE-related outcomes, another interesting avenue for future 
research would be to extend the multilevel approach by also including intrapersonal (i.e. within-student) 
differences in motivation. All students would likely agree that their motivation can shift considerably from 
lesson to lesson (e.g., Brown & Ryan, 2006). Surprisingly, such within-person variability has only rarely been 
investigated (see Gagné, Ryan, & Bargmann, 2003; Vansteenkiste, Mouratidis, Van Riet, & Lens, in press for 
examples in the sport domain; and Tsai, Kunter, Lüdtke, Trautwein, & Ryan, 2008 in the general educational 
setting), especially in the context of PE (but see Mouratidis et al., 2011 for an exception). Future studies could 
follow students for multiple consecutive PE lessons to investigate how students’  motivation  fluctuates  across  
time and whether these fluctuations are associated with lesson-related outcomes. 
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2.1.2.   Why Do Students Refrain from Participating in the PE Lesson? 
2.1.2.1. When Motivation Lacks: Correlates of Amotivation 
 Relative to studies on the predictive validity of autonomous and controlled motivation, fewer studies 
have explicitly addressed correlates of amotivation in the PE context (Ntoumanis, Pensgaard, Martin, & Pipe, 
2004). Theoretically and empirically, amotivation has been held to yield multiple negative outcomes (e.g., 
Ntoumanis, 2001; Standage et al., 2003), however, our findings in Chapter 2 and 3 do not consistently support 
this claim. Specifically, in Chapter 2, amotivation was found to be unrelated to objectively assessed MVPA at 
both the student- and class-level; yet, classes scoring high on amotivation were rated as being less engaged 
during the PE lesson. Presumably, much like their controlled motivated classmates, amotivated students are 
likely to participate in the lesson to some degree, despite their lack of motivation to self-initiate physically 
active  behavior,  but  just  seem  to  ‘go  through  the  motions’,  as  indexed  by  their  lowered  engagement.   
Interestingly, contrary to the findings of Chapter 2, both students and the PE teacher did not report 
lower levels of engagement in Chapter 3 for students scoring higher on amotivation. These findings point to 
the relevance of obtaining information from multiple  sources,  as  there  might  be  a  difference  between  students’  
actual engagement, what they report themselves and how they are perceived by the teacher. In addition to 
being unrelated to teacher-rated engagement, no significant association was found between amotivation of the 
class and teacher-rated learning. Interestingly, amotivated students did report greater feelings of 
discontentment toward the learning material. Apparently, these feelings of discontentment were not reflected in 
reduced teacher-rated engagement and learning during the lesson. 
Several possible explanations can be provided for the lack of associations between amotivation and 
outcomes. A first explanation relates to the type of amotivation that was assessed. Specifically, our scale for 
amotivation  (‘I  felt  the  previous  PE  lesson  was  a  waste  of  time)  tapped  into  a  lack  of  concern  or  value  for  the  
past PE lesson (e.g., Green-Demers, Legault, Pelletier, & Pelletier, 2008). We did not assess amotivation 
stemming from a lack of perceived competence or positive efficacy beliefs to do the required PE activities 
(Ryan, Lynch, Vansteenkiste, & Deci, 2011). Students may display some degree of physical activity during the 
lesson because they are capable of doing the requested activities and exercises, even though they believe 
that PE does not serve any purpose (i.e. lack of valuation). Perhaps then, amotivation due to a lack of 
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perceived competence might relate relatively more strongly to maladaptive outcomes, as it might be more 
strongly influenced by what happens during a specific lesson rather than be rooted in personal characteristics 
of students.  
Second, it seems important to bear in mind that our samples mainly consisted of students following an 
academic track (i.e. broad form of general education preparing students for higher education), who were 
overall more autonomously motivated, when compared to controlled or amotivated. Perhaps a different pattern 
would emerge in samples who are characterized by higher levels of amotivation in an absolute sense (e.g. 
children from vocational education, Speleers et al., 2013) 
Finally, the lack of association may also be due to the fact that we asked students to retroactively rate 
their   motivation   at   the   end   of   the   PE   lesson.   According   to   Vallerand’s   (1997; 2001) hierarchical model of 
motivation,  we  assessed  students’  motivation  at  the  situational  (i.e.  with  respect  to  a  specific  PE  lesson)  rather  
than at the contextual (i.e. PE as a school subject) level. As we pointed out in the general introduction 
(Chapter 1), investigating motivational processes in relation to course-related outcomes with reference to one 
specific lesson allowed us to examine situation-specific variance in these variables, and guaranteed that 
motivation and, for example, MVPA would be assessed at the same level of generality. Yet, the downside of 
this choice is that it remains unclear whether domain-specific differences in motivation toward PE, which have 
steadily  grown   through   learning  experiences  and   that  students   ‘bring’   to   the  PE   lesson, are associated with 
students’  outcomes  during  a  specific   lesson.  Possibly,  amotivation  accumulates  across  different   lessons,   for  
instance,   when   students   are   chronically   exposed   to   a   ‘de-motivating’   teacher,   an   issue   that   we   could   not  
pursue in the present research given the measurement of motivation was limited to a single lesson. 
Alternatively, it is possible that the students high in amotivation in our studies were usually quite motivated 
toward PE in general, but not toward the specific lesson at hand, for example, due to the topic of the day. In 
that   case,   teachers’   overall   picture   of   the   engagement   and   learning   of   the   class   might   have   biased   their  
ratings. Future research could examine whether experiences of amotivation that are aggregated across 
lessons are more strongly predictive of course-related outcomes compared to a one-shot assessment of 
amotivation. 
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2.1.2.2. Moving beyond Amotivation: Defiance as a Motivating Force 
Up until today, within SDT, tendencies toward non-engagement have almost exclusively been studied 
through the notion of amotivation or general discouragement (Deci & Ryan, 2000). In Chapter 3, we extended 
SDT’s   consideration   of   the   ‘why   not’   of   behavior   both   conceptually   and   empirically   by   moving   beyond   the  
concept of amotivation, as we  reasoned  that  some  students  might  be  inclined  to  reject  the  teacher’s  requests  
altogether and even do exactly the opposite of what is requested. Specifically, we found support for the 
factorial validity of defiance, indicating that defiance and amotivation represent distinct reasons for non-
engagement and that both can also be discerned from autonomous and controlled motivation for engagement.  
Further, we found support for the unique predictive validity of defiance, thereby relying on a 
dimensional and person-centered approach. At the dimensional level, consistent with research in the parenting 
domain (e.g., Van Petegem, Soenens, Vansteenkiste, & Beyers, submitted a), we found defiance to be 
associated with the least adaptive pattern of outcomes, with students being high on defiance during the lesson 
reporting greater feelings of discontentment vis-à-vis the learning material and lower engagement during the 
lesson. In addition, this dynamic also applied at the class level, with classes as a whole being higher on 
defiance being less engaged and having learned less as hoped for according to the teacher.  
Complementing these dimensional analyses with a person-centered approach (Gore, 2000) allowed 
us to categorize students into groups of students with similar motivational profiles. Indeed, in reality any 
behavior is driven by a multitude of reasons, with the motivational cocktail of one person containing different 
ingredients than the motivational cocktail of another person (Ryan & Deci, 2007). Moving beyond past 
research conducting person-centered   approaches   with   SDT’s   ‘classic’   motivational   regulations   (i.e.  
autonomous motivation, controlled motivation, and amotivation), we also included defiance as to obtain a more 
refined insight in how combinations of motivation toward the PE lesson (non-)engagement naturally co-
occurred. Our findings provided support for a stable and replicable six-cluster solution, with two of the six 
clusters representing clearly motivated groups of students (i.e., an autonomously motivated group and an 
autonomously-controlled motivated group), whose pattern of outcomes largely corroborated past research in 
education in general (Ratelle, Guay, Vallerand, Larose, & Sénécal, 2007; Vansteenkiste, Sierens, Soenens, 
Luyckx, & Lens, 2009), and PE in particular (e.g., Boiché, Sarrazin, Grouzet, Pelletier, & Chanal, 2008; 
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Haerens et al., 2010; Ullrich-French & Cox, 2009). In addition, four clusters represented (far) less motivated 
groups (i.e. a lowly motivated-lowly defiant group, a defiant group, an amotivated group, and a controlled-
amotivated-defiant group). Among these so-called  ‘unmotivated’  groups,  the  group  characterized  by  elevated  
levels of both controlled motivation and amotivation also reported elevated defiance, and displayed the least 
beneficial pattern of outcomes. Seemingly, this group of students is likely to vacillate between being 
discouraged to engage in the activities (i.e. amotivation), feeling pressured to comply (i.e. controlled 
motivation), and at the same time having the tendency  to  defy  the  teacher’s  requests  altogether  (i.e.  defiance).   
Remarkably, the pattern of outcomes in the defiant group was not as maladaptive as one would 
expect at first sight. Moreover, this group was characterized by higher autonomous motivation scores in the 
absolute  sense,  compared  to  the  other  ‘unmotivated’  groups.  In  light  of  these  findings,  we  speculated  that  the  
meaning of defiance might shift as a function of the other type(s) of motivation it co-occurs with. Specifically, 
we argued that when combined with high controlled motivation and high amotivation, defiance rather gets the 
connotation of opposition, whereas in combination with high autonomous motivation, defiance might be 
relatively more reflective in nature. In the literature a distinction has indeed been suggested between 
oppositional and reflective defiance, for instance in the context of health behavior change (Vansteenkiste, 
Williams, & Resnicow, 2012). Translated to the context of PE, oppositionally defiant students might not do 
what the teacher requests because they feel forced by their classmates to rebel or because they believe that 
only  people  who  are  “wussies”  always  obey the teacher. In contrast, reflectively defiant students might have 
given more thought about their reasons for not putting effort in PE lesson, hence having volitionally decided to 
rebel against the teacher. For example, because in their opinion the offered activities   don’t   make   sense, 
because  the  teacher’s  requests  don’t  help  them  to  become  better  in  doing  the  activities, or because they are 
highly competent in sports and see little challenge in the offered activities.  
 Future Directions 
As pointed out in the general introduction (Chapter 1), there seems to be a bias toward positive 
outcomes in SDT-research in education in general, and the PE context in particular, at the expense of a focus 
on negative outcomes (see Sénécal, Julien, & Guay, 2003; Vallerand, Fortier, & Guay, 1997; Vansteenkiste, 
Zhou, Lens, & Soenens, 2005 for an exceptions). Yet, because teachers often experience a hard time with 
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students’  maladaptive   functioning   in   the  classroom  (Way,  2011), future studies could examine how negative 
course-related outcomes are uniquely predicted by motivation, especially by the more maladaptive types of 
motivation, such as amotivation and defiance. For example, sedentary behavior (e.g., sitting on the sideline) 
during the PE lesson might be relatively more strongly related to amotivation, as students being passive and 
disinterested do not necessarily have the tendency to disrupt the lesson. Along similar lines, compared to 
amotivation, defiance might be relatively more strongly related to conflict with the teacher as these students 
are said to function more intentionally toward a particular outcome, that is, doing exact the opposite of what is 
requested (Koestner & Losier, 1996; Vansteenkiste & Ryan, in press). Although we took a first step in 
exploring this issue by demonstrating the unique predictive value of amotivation and defiance in relation to 
students’   feelings of discontentment toward the learning material in Chapter 3, far more research is needed 
investigating a wider range of undesirable outcomes, such as disruptive behavior, conflict, disengagement, 
episode of aggression, lateness, and truancy in relation to motivational dynamics during a PE lesson.  
Further, we assessed the notion of amotivation and defiance in a rather limited way and future 
research is needed to build on this work by taking a more differentiated perspective on these constructs. As for 
amotivation, future studies could include a more comprehensive measure tapping into all aspects of 
amotivation, that is, (1) the lack of perceived competence, (2) the lack of positive efficacy beliefs, and (3) the 
lack of valuation to enact the PE required activities (see Ryan et al., 2011). As for defiance, we used items 
tapping   into  students’   tendencies   to   reject  or  oppose  against   the   teacher’s   requests. Yet, to the best of our 
knowledge, studies examining whether distinct forms of defiance, such as oppositional and reflective defiance 
(Vansteenkiste, Soenens, Van Petegem, & Duriez, in press), actually exist and whether and how these 
constructs would relate to antecedents and outcomes are virtually nonexistent. Therefore, future studies could 
include a more refined measure of defiance tapping into both oppositional and reflective forms of defiance.  
Finally, having shown the unique predictive value of desirable (i.e. autonomous motivation) and less 
desirable or even maladaptive (i.e. controlled motivation, amotivation, defiance) types of motivation, an 
interesting avenue for future research is to longitudinally investigate how these different types of motivation 
change over time (e.g., across the secondary school career), and perhaps more interestingly, whether and 
how they are longitudinally interrelated (see Van Petegem, Vansteenkiste, Soenens, & Beyers, submitted b for 
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an example in the parenting domain). Along similar lines, it might be interesting to explore whether the 
motivational dynamics we observed in secondary school students generalize to students of younger ages (i.e. 
at primary school), different educational tracks, and with respect to other school subjects.  
 
2.2.    Reflections on the Investigation of Teaching Strategies and Processes Affecting Motivation 
(Aim 2) 
As different motivational regulations relate to a wide range of relevant outcomes in PE (Chapter 2 and 
3),   it   is   important   to   investigate   the   processes   affecting   students’   motivation.   As   part   of   the   integrated  
motivational sequence of SDT (Deci & Ryan, 2000), in Chapter 4, we examined which student perceived 
teaching behaviors were associated with experienced need satisfaction and need frustration, respectively, 
which in turn related to reported motivational outcomes. In Chapter 5, we went beyond the assessment of 
subjective perceptions of teacher need support and instead developed a broad pool of items of need-relevant 
teaching behaviors to objectively identify key components of teaching behavior that were likely to foster 
students’  optimal  motivation. 
 
2.2.1.   Which  Underlying  Mechanisms  Promote  and  Undermine  Students’  Motivation? On the Bright and Dark 
Side  of  Teachers’  Teaching  Style 
Over   the   past   decades,   a   substantial   amount   of   research   has   found   support   for   a   ‘bright   pathway’  
describing how perceived need-supportive behaviors of others may enhance psychological need satisfaction, 
which in turn promotes optimal types of motivation and improves physical and psychological well-being (e.g., 
Adie, Duda, & Ntoumanis, 2008; Baard, Deci, & Ryan, 2004; Ryan, Patrick, Deci, & Williams, 2008; Zhang, 
Solmon, Kosma, Carson, & Gu, 2011). Apart from this bright pathway, SDT-researchers have increasingly 
argued   for   the   existence   of   a   ‘dark’   pathway   stemming   from   socializing   agents’   thwarting   behaviors   and  
eliciting need frustration and maladaptive (motivational) functioning (Ryan & Deci, 2000; Vansteenkiste & 
Ryan, in press). That is because it is recognized that the absence of need support does not by definition imply 
need thwarting, and similarly, the absence of need satisfaction does not necessarily involve need frustration. 
Although much discussed within theoretical overviews (e.g., Ryan & Deci, 2000; Ryan, Deci, Grolnick, & La 
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Guardia, 2006; Vallerand, Pelletier, & Koestner, 2008), up until today empirical research on the so-called  ‘dark’  
pathway is relatively scarce (but see Bartholomew, Ntoumanis, Ryan, Bosh, & Thøgersen-Ntoumani, 2011a; 
Gillet, Fouquereau, Forest, Brunault, & Colombat, 2012; Stebbings, Taylor, Spray, & Ntoumanis, 2012; 
Verstuyf, Vansteenkiste, Soenens, Boone, & Mouratidis, 2013 for exceptions), especially in the educational 
literature (but see De Meyer et al., in press). As part of testing an integrated process model, in Chapter 4, we 
investigated whether perceived autonomy support primarily related to experienced need satisfaction and 
desirable motivational outcomes (autonomous motivation). Since we were also careful of less desirable 
motivational outcomes (controlled motivation, amotivation, and defiance), we aimed to extend the small body 
of   work   on   the   ‘dark’   pathway   by   also   examining  whether   controlling   teaching   related to experienced need 
frustration and maladaptive motivational functioning.  
Overall, our results provided evidence for need satisfaction and need frustration as the critical 
mechanisms by which autonomy-supportive and controlling teaching behaviors relate to adaptive (i.e. 
autonomous motivation) and maladaptive (i.e. controlled motivation, amotivation) motivational outcomes, 
respectively. These findings suggest that these constructs independently contribute to the prediction of 
motivation and a lack thereof, which is consistent with theorizing and a small set of empirical work in the 
domain of sports (e.g., Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 2011b; Stebbings et al., 
2012), work (e.g., Gillet et al., 2012) and health (Ng, Ntoumanis, Thøgersen-Ntoumani, Stott, & Hindle, 2013; 
Verstuyf et al., 2013) advocating an extended SDT-model in which the dark pathway is considered in addition 
to a bright pathway. Furthermore, we found perceived autonomy-supportive and perceived controlling 
teaching, as well as need satisfaction and need frustration, to be modestly negatively correlated. This pattern 
has also been observed in previous research in the sport (Bartholomew et al., 2011b) and health (Ng et al., 
2013) domain and supports the argument that these constructs are not bipolar, but relatively specific and 
constitute, at least to some extent, distinct processes.   
Extending past work in the PE context (De Meyer et al., in press), our results further revealed that 
relationships  between  perceived  controlling  teaching  and  SDT’s  classic   types  of  motivation  (i.e.  autonomous  
motivation, controlled motivation and amotivation) were fully mediated by need frustration. The experience of 
pressure, failure, and isolation in response to perceived controlling teaching behavior clearly yielded a 
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motivational cost. Specifically, students high in need frustration were more likely to be discouraged to engage 
in the activities (i.e. amotivation) and to feel pressured   to  comply  with   the   teacher’s   requests   (i.e.  controlled  
motivation). Moreover, the chances of them enjoying or valuing the purposes of the lesson (i.e. autonomous 
motivation) seemed to deflate.  
In Chapter 3 we conceptualized defiance as an additional motivational regulation possibly explaining 
why students might be inclined to not engage in the requested activities. Following the assumption that 
defiance represents a response or coping strategy to deal with exposures to controlling teaching and need 
frustration (Deci & Ryan, 1985; Skinner & Edge, 2002; Vansteenkiste & Ryan, in press), we added defiance as 
an important additional motivational outcome, next to controlled motivation and amotivation, in our 
investigation of the ‘dark’ pathway. Rather surprisingly, need frustration did not account for the association 
between controlling teaching and defiance, although need frustration was highly positively related with 
defiance. These findings are inconsistent with previously conducted studies in the parenting domain showing 
that exposures to controlling behaviors and the aligned feelings of need frustration would relate to more self-
reported defiance (Van Petegem et al., submitted a).  This  seems  to  suggest  that  student’s   tendency to defy 
the  teacher’s  request  entails  a  more  direct  reaction  to  a  controlling  environment.  Alternatively, teachers might 
have engaged in controlling behavior in response to their defiant students. Yet, the correlational nature of the 
observed association cannot shed light on the direction of effects. 
Future Directions 
Providing   evidence   for   SDT’s   bright   pathway   indicates   that   creating   an   autonomy-supportive 
environment   helps   to   nurture   students’   psychological   needs   for   autonomy,   competence,   and   relatedness, 
which,  in  turn,  fosters  students’  optimal  motivation.  Specifically,  our  results  indicated  that  if  teachers  manage  
to  listen  to  students’  concerns,  ask  students  for  activity-related ideas and input, give a meaningful rationale for 
tasks or activities and offer  meaningful  choices   to  students,   they  are   likely   to  nurture  students’  basic  needs,  
which  serve  as  the  essential  vitamins  for  students’  motivation,  class  functioning,  and  course-related outcomes 
(e.g., Jang, Reeve, & Deci, 2010; Ntoumanis, 2009). Hence, one obvious recommendation following these 
findings is to train PE teachers to become autonomy-supportive toward their students as to promote need 
satisfaction and autonomous motivation (see Reeve et al., 2004; Cheon, Reeve, & Moon, 2012 for examples). 
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The relatively modest negative correlations between perceived autonomy-supportive and controlling 
teaching, as well as need satisfaction and need frustration, indicate that these constructs are not always 
opposite sides of the same coin and may at times even co-occur (Bartholomew et al., 2011b; Pelletier et al., 
2001), providing further evidence for the disentanglement of these constructs in future SDT-based research. 
Furthermore, a greater understanding of the wider range of possible antecedents of students ’  need  frustration  
at school, and during the PE lesson in particular, could aid the development of appropriate interventions that 
aim   to   reduce   the  prevalence  of  students’  diminished  motivational   functioning   in   the  classroom.  Specifically,  
besides training teachers to become more autonomy-supportive toward their students, raising   teachers’  
awareness about the motivational risks associated with controlling practices and discouraging them from 
engaging in such practices, might be equally important. This goal might be achieved by encouraging teachers 
to think about how their interpersonal style and didactical approach may at times thwart their   students’  
psychological needs for autonomy, competence, and relatedness,  and  how  this  in  turn  affects  their  students’  
motivation.  
While the focus of Chapter 4 was on autonomy-supportive teaching as such, according to SDT (Deci & 
Ryan, 2000), need satisfaction and optimal motivation might also emerge when teachers provide structure and 
are involved toward their students. Similarly, need frustration and suboptimal (i.e. controlled motivation and 
amotivation) or maladaptive (i.e. defiance) motivational experiences not only stem from controlling teaching, 
but might also arise when teacher-student interactions are cold, unfriendly, indifferent, and distant (e.g., La 
Guardia, Ryan, Couchman, & Deci, 2000) or when teachers handle a chaotic teaching style (e.g., Jang et al., 
2010). Future research could therefore examine the other need-supportive and need-thwarting teaching 
dimensions   in   relation   to   students’   motivational   outcomes   as   well as to obtain a more inclusive picture on 
SDT’s  bright  and  dark  pathways.  
Finally,  if  students’  motivational  experiences  systematically  co-vary with the provision of need support 
and need-thwarting by the teacher (e.g., Mouratidis et al., 2011), it might be useful for future studies to 
address the lesson-to-lesson  fluctuations  in  teachers’  need-supportive and need-thwarting teaching behaviors 
in   relation   to   students’   motivational   and   course-related outcomes. Indeed, previous research revealed that 
there is large variability in how the same teachers is perceived by different students (e.g., De Meyer et al., in 
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press) and that these perceptions can fluctuate on a daily basis (e.g., Bartholomew et al., 2011a; Reis, 
Sheldon, Gable, Roscoe, & Ryan, 2000). Hence, rather than relying on an interpersonal perspective on 
teachers’   teaching   style   in   terms   of   ‘motivating’   and   ‘demotivating’   teachers,   it  might   be   interesting   to   take  
these intrapersonal differences (i.e. within-person daily variations) into account. Longitudinal research 
assessing   teachers’   teaching   behaviors   and   students’   motivation   at   multiple   occasions   during   several  
consecutive lessons or an entire academic year may provide more insight in this lesson-to-lesson variability.  
Overall, due to the cross-sectional design of the studies within Aim 1 and 2 of this dissertation, we 
were unable to examine reciprocal relations between the concepts we studied. Specifically, the observed 
associations between  students’   lesson-specific motivation and outcomes might be interpreted in both ways. 
For  example,  high  levels  of  physical  activity  during  the  PE  lesson  may  have  increased  students’  autonomous  
motives for participating just as much as their autonomous motivation may have led them to become more 
physically   active   (Chapter   2).   Likewise,   high   levels   of   defiance   may   have   increased   students’   feelings  
discontentment toward the learning material just as much as discontentment may also have predicted defiance 
(Chapter 3). Future longitudinal research is needed to examine the causal and long-term effects of different 
motivational regulations on outcomes during PE. Further, most likely, the relationships between teaching 
behaviors and motivational outcomes are also bidirectional in nature, such that teaching behaviors evoke 
students’  motivation  and  vice  versa (Chapter 4). An interesting avenue for future research, for instance, is to 
investigate  whether  students’  motivation,  engagement  (cfr.  agentic  engagement;;  Reeve & Tseng, 2011), and 
general responsiveness during the PE lesson feed back into   teachers’   need   supportive   teaching   behavior 
(e.g., Cheon & Reeve, 2013). Similarly, it would be interesting to examine what happens if students are aloof 
and disinterested or start to rebel against the teacher, and how this differentially affects an autonomy-
supportive and controlling reaction of the teacher. For example, in the parenting domain Vansteenkiste and 
colleagues (in press) recently showed that adolescent defiance predicted over-time   decreases   in   parents’  




General Discussion    
 308 
2.2.2.   What Do PE  Teachers  actually  Say  and  Do  to  Support  Students’  Psychological  Needs? 
Our previous findings added substantial support to the benefits of perceived autonomy support for 
students’   psychological   need   satisfaction   and   autonomous   motivation   (Chapter   4),   and   the   advantages   of  
autonomous  motivation   for   students’   course-related functioning (Chapter 2 and 3). Yet, it remained unclear 
how a need-supportive teaching style concretely manifests in the context of PE. In Chapter 5, we 
complemented existing experimental (e.g., Patall, Cooper, & Robinson, 2008) and self-reported (e.g., Taylor & 
Ntoumanis, 2007) work on need support by moving beyond the assessment of subjective perceptions. 
Specifically, although convenient, self-reports may yield a response bias, thereby artificially inflating obtained 
relationships between teaching behavior and motivational outcomes. Therefore, the development of an 
observation scheme of teaching behavior was of added value as it allowed us to map out need-supportive 
teaching behavior during a PE lesson in an ecologically valid fashion . Furthermore, external observations 
created the possibility to investigate the degree of convergence between observed and student perceived 
teaching behavior. And finally, from a more practical point of view, observations were useful to evaluate the 
impact of our intervention study in which teachers were trained to adopt a (more) need-supportive teaching 
style  (see  Chapter  7),  as  they  allowed  us  to  observe  ‘real’  changes  in  teachers’  provision  of  need  support. 
Future Directions 
Despite the methodological and practical advantages and the factorial validity of our coding scheme, it 
undoubtedly needs further improvement and refinement. First, the interrater reliability for the subscales of 
relatedness support and structure during the activity were, respectively, poor and moderate, suggesting that 
further revisions of the items of these dimensions or a more intensified training for the raters might be needed. 
Alternatively, the low interrater reliability may also be due to the great diversity of PE lesson topics and 
learning objectives across the different observed PE lessons. Perhaps if we would focus on a limited number 
of specific sports for which raters get intensively trained, these interrater reliabilities would improve.  
Second, only two items loaded exclusively on autonomy support,   with   practices   such   as   ‘asking  
questions   about   wishes,   values,   interests,   or   problems’,   and   ‘offering   a   rationale   for   tasks   and   exercises’  
yielding meaningful cross-loadings with two or three other dimensions. When these cross-loaders are removed 
from the dimension of autonomy support, the internal consistency dramatically drops (i.e., from .59 to .30; Van 
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den Berghe et al., 2013). Although the inclusion of cross-loaders is not by definition problematic, future 
revisions might involve the formulation of additional items for the dimension of autonomy support. For 
instance, certain teaching practices may by subdivided into more specific, differentiated practices. To illustrate, 
whereas choice provision was currently included as an undifferentiated category, the prevalence of option 
choice and action choice (Reeve, Nix, & Hamm, 2003) could be rated. As another example, the teaching 
behavior ‘asking questions’ in the available coding scheme compromised several issues, that is, asking 
questions   about   ‘wishes’,   ‘values’,   ‘interests’,   and   ‘problems’.  Whereas   the   first   three  may   pertain   more   to  
autonomy-supportive teaching, the latter rather taps   into   teachers’   provision  of   structure   during   the  activity.  
Finally, for   ‘providing   a   rationale   for   tasks   and   exercises’   it might be useful to provide separate items for 
rationales   nurturing   students’   need   for   competence   (e.g.,   rationale   clarifying  how  a   task   fits   into   the   overall  
lesson plan) and rationales fostering a sense of autonomy (e.g., rationale encompassing a meaningful and 
personally relevant reason for students to put effort in the activity). Of course, the addition of more items may 
come at the cost of the pragmatic use of the coding scheme, especially given that the teaching behaviors are 
coded every five minutes of the PE lesson. 
In addition to providing evidence for the factorial validity of observed need-supportive teaching 
behaviors,  we  were  able  to  identify  specific   ‘core’  need-supportive strategies that were likely to be perceived 
as such by the students. Specifically, both autonomy support and relatedness support related to the 
corresponding perceived dimensions by the students. Yet, the interrelations between observed and student 
perceived need support were far from perfect, for which several possible explanations were formulated in 
Chapter 5. First, there was a discrepancy in the operationalization of structure between the observations and 
the Teacher as Social Context Questionnaire (TASCQ; Belmont, Skinner, Wellborn, & Connell, 1988). 
Whereas the TASCQ mainly assesses structure by means of items relating to giving clear instructions and 
providing an overview of the lesson, within our coding scheme distinguishes between structure before the 
activity and structure during the activity, wherein the latter also includes items relating to more direct 
competence-enhancing behaviors such as providing positive feedback and offering help during exercises. A 
second explanation related to a potential response bias due to students reporting  on  teachers’  global   rather 
than lesson-specific need-supportive style, so  that  students’  global  perceptions  may  have  colored  their  lesson-
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specific reports. Finally, the large variability in how the same teacher was perceived by different students might 
also have reduced the convergence,  as  students  might  have  reported  on  their  teachers’  behavior  toward  them  
individually rather than toward the class as a whole, while the teaching dimensions were rated vis-à-vis the 
class as a whole in the observations. Besides taking these methodological limitations into account, future 
research   may   also   want   to   examine   moderating   factors   (e.g.,   students’   own   motivational   functioning)   that  
determine the size of this gap. 
The observation scheme we developed in Chapter 5 solely included items tapping into need-
supportive teaching behaviors such that need-thwarting behaviors were left out. The reason behind this 
decision was that the observation scheme was mainly designed to evaluate the effects of an intervention 
aimed  at  enhancing  teachers’  adoption  of a need-supportive teaching style (see Chapter 7). Recently, though 
beyond the scope of this dissertation, we complemented the observation scheme assessing need-supportive 
behaviors by developing and validating an observation  scheme  to  assess  teachers’  engagement in 16 need-
thwarting teaching behaviors capturing the dimensions of controlling, chaotic and cold teaching behavior (Van 
den Berghe et al., 2013). Although further revision and refinement is needed to optimize this scheme on need-
thwarting teaching behaviors (e.g., improve psychometric properties), future research could include 
observations of need-thwarting teaching dimensions as to deeper investigate dysfunctional motivational 
dynamics in PE (see De Meyer et al., 2013). Ideally, indicators of both rated need support and rated need 
thwarting could simultaneously be included to address their unique and combined associations with both 
adaptive and maladaptive motivational and course-related outcomes. 
 
2.3.  Reflections on the Development and Evaluation of a Training on Need-supportive Teaching  
 (Aim 3) 
The development of an observation scheme to identify need-supportive teaching behaviors in Chapter 
5 was deemed a necessary step to move on to the third aim within the present dissertation, which involved 
examining whether PE teachers can successfully be trained to incorporate a (more) need-supportive teaching 
style. Before setting up a randomized control trial to evaluate the effectiveness of a teacher training, Chapter 6 
involved the systematic development and optimization of a training for and together with experienced PE 
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teachers. In Chapter 7, we moved to setting up an intervention study to investigate the effects of the training 
on  teachers’  beliefs  and  in-class teaching behaviors.  
 
2.3.1.  What Do PE Teachers Expect from Professional Development on Need-supportive Teaching? 
Although SDT-scholars are gradually moving to developing and testing interventions aimed at 
enhancing  social  agents’  provision  of  need  support,  there  is  quite  some  variability  in  the  content  across  these  
training programs (see Su & Reeve, 2011 for meta-analysis). Notably, these prior studies largely relied on a 
traditional  ‘top  down’  approach  to  develop  their  training  program  rather  than  using  the  input  of  the  individuals  
to whom the intervention is intended. In Chapter 6, we attempted to make considerable contribution to the 
extant SDT-literature (a) by developing a training on the promotion of both autonomy support and structure, 
and (b) by actively engaging experienced PE teachers in a process along three iterative cycles of 
implementing and revising a training on need-supportive teaching (e.g., Cobb, Confrey, diSessa, Lehrer, & 
Schauble, 2003; Reason & Bradbury, 2008), thereby relying on focus groups in addition to self-reported 
questionnaires  to  assess  teachers’  appreciation  of  the  training.   
Overall, our findings showed that PE teachers placed high value on the provision of theoretical 
knowledge as an essential starting point for the training. This was somewhat surprising and unexpected, as 
previous SDT-based   research   (Su  &  Reeve,  2011)  and   the  wider  CPD   literature   (e.g.,  O’Sullivan  &  Deglau, 
2006; Pedder, Opfer, Mccormick, & Storey, 2010) indicates that the presence of theory-based instruction is 
less critical for a training to be effective. In addition, the proposed teaching strategies shed an innovative and 
useful light on approaches to motivate students toward PE. Indeed, teachers reported autonomy-supportive 
strategies to be more innovative and useful than structuring teaching strategies, which is in line with past 
research (Skinner & Belmont, 1993; Reeve, 1998). Further, consistent with the literature (e.g., Armour & 
Makopoulou,   2012;;   Armour   &   Yelling,   2007;;   Day,   Sammons,   Stobart,   Kington,   &   Gu,   2007;;   O’Sullivan   &  
Deglau, 2006), our findings confirmed that PE teachers highly valued opportunities for active participation and 
interaction, collaborative activities such as (spontaneous) conversations with colleagues and like-minded 
peers from other institutions, and opportunities for experiential learning, including microteaching and role-
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playing. As for the method of delivery, PE teachers indicated that it was critical to be authentic to the content of 
the training by adopting a need-supportive approach when conveying the message, which corroborates the 
concept of congruent teaching emphasizing the importance of attuning learning and teaching (Swennen, 
Lunenberg, & Korthagen, 2008). 
In its final stage, our training consisted of a one-day workshop (i.e. approximately 6 hours) including 
three different parts. Part I involves an introduction of SDT as the theoretical framework, in which teachers got 
acquainted with the tenets of SDT through interactive exercises and group discussions. Part II involves an 
overview of, respectively, four and five specific autonomy-supportive and structuring teaching strategies, 
illustrated by authentic video images (‘good  and  bad  practices’)   and   cases.  Finally,   in  Part   III,  PE   teachers  
receive the opportunity to practice the need-supportive teaching strategies through microteaching and role-
play. In addition, along this application exercise several opportunities for (self-)reflection and peer feedback 
are created.  
Ultimately, our training is not only largely in alignment with what PE teachers expect form effective 
CPD  (Armour  &  Yelling,  2007;;  O’Sullivan  &  Deglau,  2006), but except for including a supplemental follow-up 
activity, the design is also in agreement with the suggestions and recommendations by Su and Reeve (2011) 
for developing and implementing effective SDT-based training programs. Specifically, the training focuses on 
multiple elements of autonomy support and structure, is relatively brief in duration (i.e. one day), focused on 
skill-based activities (e.g., microteaching), and makes use of multiple media (e.g., video images and cases). 
One critical thought then is whether the use of focus groups actually is necessary and of added value to 
develop a training if it does not really differ from what previous CPD providers and SDT-researchers have 
done without relying on focus groups. We believe our findings underscore the usefulness of focus groups in 
two particular  ways.  First,  we  found  that   ‘theory’   is  not  necessarily  too  removed  from  practice  if  the  theory  is  
presented in such a way that it elicits a sense of familiarity among the teachers, that is, by closely linking 
SDT’s   concepts   to   teachers’ personal life experiences and their interactions with students at various times 
during the training. Second, the focus group conversations clearly indicated the relevance and importance to 
maximize  PE  teachers’  opportunities  to  have  their  basic  psychological  needs  for  autonomy, competence, and 
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relatedness fulfilled during the training. The more these needs were fulfilled, the more teachers revealed being 
open and receptive for the message that was conveyed. 
 
2.3.2.   Can PE Teachers Learn to Adopt a (More) Need-supportive Teaching Style? 
Over the past decades, a growing body of studies has investigated the manifold benefits of need-
supportive teaching behaviors, either in isolation (e.g., choice provision; Patall et al., 2008) or in conjunction 
(e.g., choice in combination with empathy; Assor, Kaplan, & Roth, 2002), thereby making use of correlational 
(also see Chapter 4) and, to a lesser extent, experimental designs. It is only recently that SDT-based research 
has begun to set up and evaluate interventions addressing the ‘teachability’ of a need-supportive approach 
(see Van den Berghe et al., 2012 for a review). Although a scarce number of existing intervention studies 
already documented positive effects on teachers’   instruction  as  well  as  on students’  motivation and course-
related outcomes (e.g., Chatzisarantis & Hagger, 2009; Tessier, Sarrazin, & Ntoumanis, 2008; 2010), these 
studies were not without methodological limitations (see Su & Reeve, 2011) because they mainly used self-
reports of need support, failed to randomly assign participants to conditions, were conducted with small 
sample sizes, and failed to include a pretest measure or control group (but see Cheon et al., 2012; Cheon & 
Reeve, 2013 for exceptions).  
In an attempt to fill these methodological gaps, we set up a randomized controlled trial in Chapter 7 to 
investigate   the   impact   of   our   training   on   teachers’   beliefs   regarding   the   effectiveness   and   feasibility   of   the  
proposed need-supportive strategies, and their actual in-class provision of need support, thereby 
complementing student reports   with   teachers’   self-reports and ratings of external observers based on 
videotapes that were coded using our observation scheme (see Chapter 5). Examining the effectiveness of the 
training   on   teachers’   beliefs   in   addition   to  merely   studying   its   impact   on   teachers’   behaviors  was   of   added  
value,   since   beliefs   have   been   found   to   underlie   teachers’   in-class teaching behaviors (Korthagen, 2004; 
Reeve, 1998; Reeve et al., 2013). In this respect, we argued that changing teachers’  beliefs  can  be  considered  
the primary, and most proximal target of a CPD training, so that if the intervention entails effective changes in 
teachers’   beliefs,   but   not   in   teachers’   actual   in-class behaviors, the intervention can still be viewed as 
successful.  As  far  as  we  know,  our  research  was  the  first   to   incorporate   teachers’  beliefs  as  an  explanatory  
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mechanism of why teachers might change their behavior. Specifically, our findings revealed that the 
intervention led to a positive change in beliefs regarding autonomy-supportive and structuring strategies. 
Presumably, after getting acquainted with the concrete interpretation of these strategies, and after having 
experienced their practical usefulness through the microteaching, PE teachers became more positive in their 
perception of the effectiveness and feasibility of these strategies. Further, corroborating and extending prior 
cross-sectional research showing that the beliefs teachers hold underlie their behaviors (e.g., Korthagen, 
2004; Reeve, 1998;;  Reeve  et  al.,  2013),  we  demonstrated  that  positive  increases  in  teachers’  beliefs  related  to  
positive increases in the adoption of a need-supportive style as reported by the teachers.  
In line with the historical evolution to a more global approach in these interventions, including multiple 
components of autonomy support within their training program (Su & Reeve, 2011), our intervention study 
went one step further by focusing on structure in addition to autonomy support. Indeed, most studies have 
trained teachers to adopt a more autonomy-supportive approach (Su & Reeve, 2011), while very few have 
trained them to become more structured in their teaching. Our results showed that the intervention was 
particularly  successful  in  increasing  teachers’  actual  provision of autonomy support. Specifically, both external 
raters and students reported teachers to provide more choice in their lessons, to create more opportunities to 
take  initiative,  and  to  acknowledge  students’  interests,  problems,  wishes,  and  values  to a greater extent after 
receiving the training. These findings are in accordance with past intervention research (e.g., McLachlan & 
Hagger, 2010; Tessier et al., 2008; 2010), and corroborate our previous results showing that PE teachers find 
the concept of autonomy support to be innovative and unfamiliar (Chapter 6), and that autonomy support is not 
frequently observed during the course of a PE lesson, hence leaving more room for improvement (Chapter 5). 
As for structure, although PE teachers themselves reported to provide more structure after receiving the 
training,  our  intervention  did  not  produce  a  significant  change  in  PE  teachers’  provision  of  structure  according  
to both external raters and students. Also for relatedness support, the impact of the intervention was less 
clear-cut and depended more on the source of information. 
Future Directions 
A first key potential contribution of our intervention to the extant literature was the focus on structuring 
teaching strategies in addition to autonomy-supportive strategies. However, the intervention did not produce a 
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significant  change  in  teachers’  actual provision of structure. Since  students’  perceived  teacher  need  support  is  
most predictive of autonomous motivation and positive course-related outcomes in students (Black & Deci, 
2000; Jang, Reeve, Ryan, & Kim, 2009), one could argue that structuring strategies could get more attention 
when developing and delivering interventions on how to adopt a more need-supportive teaching style, so that 
potential changes also get picked up by external raters and students. Future studies could for example include 
three different conditions, that is, a first condition solely focusing on autonomy support, a second condition 
solely focusing on structure, and a third condition focusing on a combination of both, to investigate whether the 
delivery of two separate trainings entails stronger effects than a combined training. It is possible that the 
effects of structuring strategies get overshadowed if delivered in combination with autonomy supportive 
strategies.  
In addition to structure, features of relatedness support have also remained understudied in past 
intervention research. To avoid an overload of information during the training and because relatedness support 
often co-occurs with autonomy support (e.g., Niemiec et al., 2006 for an example in the parenting domain) and 
even structure, relatedness-supportive strategies were not presented as a separate category in our 
intervention, but rather as general basic teaching qualities that help to support autonomy and to provide 
structure (Reeve & Jang, 2006). For this reason, we did  not  expect  our  intervention  to  directly  impact  teachers’  
relatedness support. Although the results were largely consistent with this expectation, external raters did 
observe  an  increase  in  teachers’  relatedness  support  after  receiving  the  training.  Future research is needed to 
examine  whether  strategies  on  how  to  support  students’  need  for  relatedness  should  explicitly  be  addressed  
during a teacher training, and whether teachers can learn to become (more) relatedness-supportive by means 
of such a training.  
Starting from the principles of positive psychology (Seligman & Csikszentmihalyi, 2000) and SDT 
(Deci & Ryan, 2000), our intervention explicitly focused on fostering teachers’   need support. However, in 
Chapter 4 we provided evidence for the necessity to consider an extended SDT-model in which the well-
investigated bright pathway is complemented with a dark pathway. Furthermore, a recent study indicated that 
even though controlling teaching behavior during a PE lesson is not so prevalent, these behaviors are picked 
up by the students (De Meyer et al., in press) and the perception of controlling teaching relates to maladaptive 
General Discussion    
 316 
motivational outcomes (De Meyer et al., in press; Chapter 4). The critical question then arises whether a CPD 
program might need to place just as much emphasis on discouraging need-thwarting teaching as it does on 
recommending and modeling need-supportive teaching. For example, Tessier and colleagues (2008) showed 
that a teacher training program led PE teachers to use more autonomy-supportive strategies, yet, their use of 
controlling strategies did not decrease. But is this a practically appropriate and justifiable way to go without 
being too confrontational toward the teachers? Indeed, as Cheon and Reeve (2013) suggested, for instance 
proposing to replace controlling teaching strategies by autonomy-supportive ones is a difficult transition for 
teachers to make, because it represents a change in their motivating style (from controlling to autonomy-
supportive) rather than an expansion of their existing style (become more autonomy-supportive). Yet, we 
believe that it is important for future CPD programs to raise awareness among teachers about the motivational 
risks associated with need-thwarting practices and to discourage them from engaging in such practices (also 
see Chapter 4; De Meyer et al., in press).  One  way  to  do  this  would  be  to  refer  to  teachers’  own  experiences  
with controlling or pressuring situations in their job or daily lives, and then encourage them to link these 
experiences   to   similar   situations   of   students   during   a   PE   lesson.   Alternatively,   videotapes   of   the   teachers’  
authentic PE lessons could be used as a tool to foster their reflection on and evaluation of their own teaching 
behavior. Our observation scheme to rate need-supportive teaching behaviors (Chapter 5), as well as the 
recently developed scheme for observing need-thwarting teaching behaviors (Van den Berghe et al., 2013; De 
Meyer et al., in press), might be helpful in this regard, as need-supportive and need-thwarting teaching 
behaviors are operationalized at a fairly specific and concrete level. By providing teachers with insight into 
what they actually do during a PE lesson they may come to a deeper understanding of what it means to be 
need-thwarting, which may be a starting point to begin avoiding this behavior and to identify occasions during 
the lesson where there is room to be more need-supportive.  
All the abovementioned suggestions for future research relate to adhering a global approach in 
delivering and evaluating interventions for teachers. Yet, the downside of this approach is that it precludes one 
to unravel which recommended specific teaching strategies are carrying the overall effect, an issue that also 
applies to our study.  Hence,  future  research  might  consider  to  ‘de-construct’  the  intervention  by  experimentally  
investigating the effectiveness of its specific components (see Vansteenkiste, Williams, & Resnicow, 2012 for 
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a similar reasoning with respect to Motivational Interviewing). For example, researchers could manipulate the 
way of offering help (e.g., needed versus unneeded) or the method of delivering positive feedback (e.g., use of 
the ‘sandwich  principle’   including  a  positive  comment,  a  corrective  comment  and  another  positive  comment;;  
use  of  the  word  ‘but’  when  communicating  a  corrective  comment), or examine the effects of including specific 
‘fun  elements’   (e.g.,  singing  a  song  during   the cardiovascular warming-up, holding a newspaper against the 
body while running without losing it). Such studies could help to get a more refined insight in which 
components of the intervention are particularly effective, and in turn will allow us to give more evidence-based 
and ecologically valid advice and formulate concrete recommendations when delivering the global intervention. 
A second potential contribution of our intervention study involves the adoption of a multi-informant 
approach to evaluate its effectiveness,  thereby  relying  on  teachers’  self-reports, external ratings, and student 
perceptions of teacher need support to evaluate its impact. Whereas we obtained reasonable evidence for 
convergence between observed and student perceived need support in Chapter 5, it is critical to note that the 
measures between the three sources of information in Chapter 7 hardly converged. Two possible explanations 
might account for these findings, each relating to problems with the measures that were used. A first 
explanation relates to a   ‘mismatch’   in   the  measures   across   the   three   informants.   Particularly,   the   teacher-
reported questionnaire directly tapped into the specific strategies that were proposed during the training. As for 
students’  perceptions  we  made  use  of the TASCQ (Belmont et al., 1988), which is a validated questionnaire 
that  has  previously  been  used  to  assess  students’  perceived   teacher  need  support   in   the  general  education  
context (Sierens, Vansteenkiste, Goossens, Soenens, & Dochy, 2009). However, as we pointed out in Chapter 
5, this questionnaire assesses features of structure in a limited way compared with items mainly tapping into 
structure before the activity. As we advocated in our methodological reflections regarding Chapter 5 (see 
paragraph 2.2.2), there is an urgent need for future research to revise and refine the different components of 
need   support   in   students’   self-reports, as well as in observational measures. Furthermore, replicative 
intervention studies might benefit from using more comparable measures across different sources of 
information. 
Second, the lack of convergence may be due to the items of the teacher-reported need support 
questionnaire. Specifically, these items assessed  the  extent  of  agreement  versus  disagreement  with  ‘Teachers 
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should  do  x’  statements,   rather   than statements like ‘I   did  x  during   the   lesson’  or   ‘When   I   teach,   I  do  x’.   In  
addition, some dimensions of the teacher-reported questionnaire, as well as the observations, had low internal 
consistencies. Although the alphas of the composite need support score were higher than the alphas of the 
individual need-supportive dimensions, the low alphas for the separate dimensions raise questions regarding 
the reliability of these scales. 
Related to the issue of adopting a multi-informant perspective, while we have provided evidence for 
the effectiveness of our training   on   teachers’   beliefs   and   actual   in-class teaching behaviors, apart from 
students’  perceptions  of  teacher  need  support,  no  other  student  outcomes  were  included.  Future research is 
needed to ensure that the positive impact of implementing a need-supportive teaching style ultimately affects 
more  distal  outcomes  such  as  students’  need  satisfaction,  motivation,  and  outcomes  both   in- (e.g., physical 
activity, engagement, learning, motor competence) and outside PE (e.g., extracurricular physical activity). 
Recently, Cheon and colleagues (2012) showed that students perceived their PE teachers as more autonomy-
supportive and less controlling, experienced higher psychological need satisfaction, and reported meaningful 
gains in their classroom engagement, sport- and physical activity-related skill development, intentions toward 
future physical activity, and course achievement after their teacher participated in a training on need-
supportive teaching. However, additional research replicating these findings would be of added value to the 
extant literature. 
Finally, a third contribution of our intervention study has to do with the use of a one-day procedure in 
our intervention. In some sense this contribution could be seen as a limitation because multiple-session 
training interventions have been proven to be more effective (see Su & Reeve, 2011 for an overview). 
However, if a one-day intervention works, which we evidenced in Chapter 7, then this could help solve the very 
difficult problem that multiple-session training interventions suffer from, which is the problem of teacher 
attrition. Notwithstanding these promising short-term effects, it remains to be seen whether the effects sustain 
in the long run, calling future long-term research to examine whether the impact of the intervention persists 
across the school year (e.g., see Cheon & Reeve, 2013). Furthermore, bearing in mind that the inclusion of 
sustained and intensive follow-up is recommended as an important component of an effective need-supportive 
training program (Cheon et al., 2012; Su & Reeve, 2011), the critical question becomes what such follow-up 
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will look like given that especially the way in which the message is conveyed during the training is key to 
success (see Chapter 5 and 8). One possible way to do this is to provide follow-up activities in group (i.e. 
group  discussions)  as   to  enhance  and   ‘boost’   the  original   intervention  experience  (e.g.,  Cheon  et  al.,  2012).  
Alternatively, follow-up  could  comprise  a  more  intensive  ‘person-tailored’  approach,  in  which  teachers  get  the  
opportunity for more in-depth discussion and reflection with the CPD provider. Such one-on-one conversations 
might be useful to obtain additional information on potential obstacles and experienced difficulties when 
experimenting with the proposed need-supportive strategies. Further, these conversations could be combined 
with individualized video-analysis, whereby the CPD provider adopts an open and respectful approach, shows 
curiosity and interest, provides feedback and praise in an informational fashion, and offers a desired amount of 
meaningful choices (e.g., about the specific practices one wants to work on first, as well as the pace of 
changing certain behaviors). Thus, rather than  providing  teachers  with  a  ‘hocus-pocus  list’  of  magical  tricks  to  
motivate students, which is how alternative teaching strategies are often presented, it is crucial for CPD 
providers to match the training with the expectations, wishes, and values of the group, and to take the 
dynamics within that group into account. In addition, future research is needed to investigate how follow-up 
can be developed so that the effects of the training sustain and enlarge in the long run.  
 
2.3.3.  The Underlying Mechanisms for Change in Teachers: Why Does the Intervention Work? 
Having   provided   evidence   for   the   impact   of   our   training   program   on   teachers’   beliefs   and   in-class 
teaching behaviors, Chapter 8 involved gaining more insight in the mechanisms underlying this change 
process. Given that experienced teachers have built up a teaching repertoire and daily routine, it is not 
straightforward for them to change their current teaching style. Moreover, introducing alternative teaching 
strategies during professional development may even entail reluctance or feelings of resistance toward the 
proposed change (Pajares, 1992). From the SDT-perspective, it is assumed that effective change depends on 
the extent to which teachers have fully internalized the importance and value of the proposed change for their 
teaching practice (Deci, 2009; Deci & Ryan, 2000). This implies that for a CPD training on need-supportive 
teaching to be successful, it is critical for CPD providers to act themselves in need-supportive ways toward the 
participating teachers, so that teachers have their basic psychological needs of autonomy, competence, and 
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relatedness fulfilled during the training (Assor, Kaplan, Feinberg, & Tal, 2009; Baard et al., 2004). Therefore, 
when delivering our intervention (Chapter 7 and 8), we attempted to be authentic (i.e. a good role model) by 
maximizing PE  teachers’  opportunities  to  get  their  basic  needs  met  during  the  training.  
Consistent with prior work (Assor et al., 2009; Baard et al., 2004; Deci, 2009), we found that giving PE 
teachers a sense of initiative, volition, and ownership during the change process (i.e. autonomy), providing 
them with experiences and tools to succeed (i.e. competence), and creating a warm and comfortable learning 
environment   (i.e.   relatedness),   entailed   a   positive   change   in   teachers’   effectiveness   and   feasibility   beliefs  
regarding the proposed need-supportive   teaching   strategies.   In   addition,   teachers’   experienced   need  
satisfaction was directly associated with the intention to apply the proposed strategies, which in turn related to 
teachers’   self-reported in-class application of these strategies two weeks later. Surprisingly, our findings did 
not  support  the  hypothesized  mediating  role  of  teachers’  beliefs  in  the  relationship between experienced need 
satisfaction and intentions to application. Presumably, the experience of autonomy, competence, and 
relatedness   during   the   training   radiated   directly   on   teachers’   intentions   to   apply   the   proposed   strategies,  
irrespective of certain   cognitive   processes,   such   as   a   change   in   teachers’   beliefs.   Although   the   present  
findings are in need of replication, they provided empirical evidence for our assumption in Chapter 6 that 
besides   passing   on   an   acceptable   and   convincing   content   (‘what’),   it   is   also,   if   not,   more   critical   for   CPD  
providers   to  deliver   the  message   (‘how’)   in   such   a  way   that   it   fosters  psychological   need   satisfaction  as   to  
increase  the  teachers’  tendency  to  accept  (i.e.  internalize)  and  implement  the  proposed  changes  into their own 
lessons.  
Future Directions 
Fostering  satisfaction  of  teachers’  psychological  needs  might not be as easy as it seems at first sight 
since   teachers’   teaching  style  may  be   intertwined  with   their  general  personality   functioning. Indeed, beyond 
the scope of this dissertation, we recently demonstrated that teachers with a controlled causality orientation, 
that is, teachers who tend to perceive pressure more easily in their environment and who at the same time are 
more sensitive to the effects of pressure, were more likely to engage in observed need-thwarting teaching 
behavior during PE lessons (Van den Berghe et al., 2013). As such, these control-oriented teachers might 
form a more challenging group for future interventions or CPD programs. That is because it is argued that 
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teachers with a controlled causality orientation might be less receptive for change and might hesitate or even 
resist decreasing their engagement in need-thwarting behaviors (Reeve, 2009; Su & Reeve, 2011). Consistent 
with past research (e.g., Assor et al., 2009; Deci, 2009) and our findings in Chapter 8, effective change in 
teachers’   beliefs and behaviors is only expected when the importance of the proposed change is fully 
internalized by the individual, which is more likely  to  occur  when  teachers’  psychological  needs  are  met  during  
the training. Considering that more control-oriented teachers are more resistant to change, however, meeting 
their basic needs during the training might require a different approach than with more autonomy-oriented 
teachers. Specifically, besides being open and respectful toward these teachers and acknowledging their 
irritations and concerns, the proposed need-supportive strategies might at best be presented in such a way 
that is creates a sense of dissatisfaction with their current need-thwarting teaching style. It is under these 
conditions that control-oriented teachers are most likely to sense that a need-supportive style is a credible, 
useful and viable – even superior – alternative to their current need-thwarting style (Reeve, 2009). In this 
respect,   it  might   be  useful   for   future   studies   to  address   teachers’   causality   orientations   to  be  able   to  better  
attune the training to both control- and autonomy-oriented teachers (e.g., Reeve, 2009; Van den Berghe et al., 
2013).  
3. General Conclusion 
In conclusion, the present dissertation has demonstrated that different types of motivation differentially 
relate to physical activity levels, engagement, feelings of discontentment, and learning during the PE lesson 
both at the between-student and between-class   level.   In   addition,   students’   motivational   experiences   were  
found to be affected by relatively specific antecedents, with optimal motivation (i.e. autonomous motivation) 
stemming from autonomy-supportive teaching via need satisfaction, and suboptimal (i.e. controlled motivation) 
and maladaptive types of motivation (i.e. amotivation, and defiance) being rooted in perceived controlling 
teaching via need frustration. Moving beyond the assessment of subjective perceptions of teacher need 
support, the development of an observation scheme allowed us to map out what a need-supportive teaching 
style in the PE context actually involves, and to identify the key need-supportive teaching behaviors that are 
perceived as such by the students. This dissertation further provided evidence that PE teachers can learn to 
become (more) need-supportive in their teaching by means of a one-day training. Much like students are more 
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likely to become enthusiastic and to thrive when teachers manage to support their basic psychological needs, 
it was found critical to maximize the opportunities for teachers to have their needs for autonomy, competence, 
and relatedness fulfilled when delivering the training. As such, teachers become more likely to change their 
beliefs regarding the perceived effectiveness and feasibility of the proposed need-supportive strategies and 
become more inclined to apply these strategies in their practice.   
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Optimale Motivatie tijdens de Les Lichamelijke Opvoeding: Het Identificeren en 
Manipuleren van Behoefteondersteunend Leerkrachtgedrag 
 
Eén van de uitdagingen waar heel wat leerkrachten Lichamelijke Opvoeding (LO) vandaag mee 
worstelen is het zoeken naar efficiënte strategieën om jongeren te motiveren voor hun vak. Zich vlot 
omkleden, helpen bij het klaarzetten van het materiaal, aandachtig zijn tijdens de instructie, zich inzetten en 
elkaar  op  een  veilige  manier  helpen…   jongeren zijn er niet altijd even enthousiast over en kunnen er soms 
moeilijk toe bewogen worden.  
In dit proefschrift, gebaseerd op de Zelf-Determinatie Theorie (ZDT; Deci & Ryan, 2000), werd 
vooreerst ingegaan op de uiteenlopende drijfveren die bepalen of jongeren zich al dan niet inzetten en leren 
tijdens de les LO en werden de onderliggende mechanismen van (een gebrek aan) motivatie blootgelegd. Ten 
tweede werd een brede waaier aan leerkrachtgedragingen onderzocht die de motivatie van leerlingen zowel 
positief als negatief kunnen beïnvloeden. Binnen de ZDT gaat men ervan uit dat, om optimale motivatie bij 
jongeren te bevorderen, leerkrachten maximaal dienen in te spelen op de psychologische basisbehoeften aan 
autonomie (d.i. de ervaring van psychologische vrijheid en keuze), competentie (d.i. de ervaring van 
doeltreffendheid en succes) en verbondenheid (d.i. ervaren van hechte, wederkerige relaties). Deze 
basisbehoeften fungeren immers als vitamines van groei (Vansteenkiste & Soenens, 2013). Leerkrachten 
kunnen met andere woorden een motiverend lesklimaat creëren door autonomieondersteunend op te treden, 
structuur aan te bieden en betrokkenheid tonen. Anderzijds wordt verondersteld dat leerkrachten deze 
basisbehoeftes ook actief kunnen frustreren door controlerend op te treden, chaos toe te laten en koele 
relaties te bestendigen met hun leerlingen, waardoor leerlingen gevoelens van druk ervaren (frustratie van 
autonomie), twijfelen aan hun competenties (frustratie van competentie) en het gevoel hebben dat de 
leerkracht hen niet apprecieert (frustratie van de behoefte aan verbondenheid). Vertrekkende vanuit het 
belang van een behoefteondersteunende aanpak voor de behoeftesatisfactie en motivatie bij leerlingen, 
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bestond een derde centrale doelstelling van dit proefschrift uit het ontwikkelen en evalueren van een training 
voor LO-leerkrachten, waarin (alternatieve) handelingsmogelijkheden worden aangereikt om op een (meer) 
behoefteondersteunende manier les te geven.  
De bevindingen in Hoofdstuk 2 en 3 toonden aan dat de kwaliteit van of het type motivatie een unieke 
rol speelt in het voorspellen van uitkomsten bij leerlingen tijdens de les LO. Leerlingen die deelnamen aan de 
les  omdat  ze  deze  interessant  of  zinvol  vonden  (d.i.  autonome  motivatie  of  ‘goesting’),  vertoonden  een  hogere  
graad van objectief geregistreerde fysieke activiteit tijdens de les, waren meer betrokken op het lesgebeuren 
en gaven aan minder negatieve gevoelens te ervaren ten aanzien van de lesinhoud. Bovendien manifesteerde 
deze dynamiek zich niet enkel op leerling-, maar ook op klasniveau. Klassen die uit volle goesting deelnamen 
aan de les, waren als groep niet alleen objectief gesproken meer fysiek actief tijdens de les, maar vertoonden 
tevens meer betrokkenheid, zoals beoordeeld door externe observatoren en de leerkracht, en hadden volgens 
hun leerkracht ook meer bijgeleerd. Leerlingen die deelnamen aan de les omdat ze zich hiertoe (intern of 
extern) verplicht  voelden  (d.i.  gecontroleerde  motivatie  of  ‘moetivatie’),  daarentegen,  waren  niet  minder  fysiek  
actief, maar bleken voor deze ervaren druk wel een prijs te betalen, aangezien zij duidelijk minder betrokken 
waren, en als groep volgens hun leerkracht ook minder van de les hadden opgestoken.  
Naast de drijfveren van leerlingen om zich in te spannen tijdens de les, werd in deze hoofdstukken 
eveneens  dieper   ingegaan  op  de   ‘donkere’  kant  van  hun  motivationeel   functioneren.  Uit  de   resultaten  bleek  
dat leerlingen die de les LO tijdsverspilling vonden (d.i. amotivatie) niet noodzakelijk minder actief waren, maar 
wel negatieve gevoelens ten aanzien van de lesinhoud rapporteerden en als groep beduidend minder 
betrokken waren op het lesgebeuren. Binnen de ZDT werden de drijfveren om niet mee te werken tot op 
heden bijna uitsluitend onderzocht vanuit de notie van amotivatie. De innovatieve bijdrage in Hoofdstuk 3 
bestond er in de theorie zowel conceptueel als empirisch uit te dagen door aan te tonen dat verzet bij 
leerlingen, naast amotivatie, een bijkomende drijfveer voor het niet deelnemen aan de les vormt, die unieke 
voorspellende kracht heeft. Zo rapporteerden leerlingen met een hogere mate van verzet, minder 
betrokkenheid en meer negatieve gevoelens ten opzichte van de lesinhoud. Dergelijke negatieve uitkomsten 
werden ook op het klasniveau vastgesteld, waarbij klassen die als groep meer verzet rapporteerden, minder 
betrokken waren op het lesgebeuren en minder hadden geleerd tijdens de les in de ogen van de leerkracht. 
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Verder wezen persoonsgerichte analyses, waarbij het motivationele profiel van leerlingen in kaart werd 
gebracht,  uit  dat  leerlingen  die  een  hoge  mate  van  ‘moetivatie’,  amotivatie  en  verzet  combineerden,  het  minst  
gunstige patroon van uitkomsten vertoonden.  
Een tweede doelstelling binnen dit proefschrift betrof het diepgaander onderzoeken van 
(de)motiverende leerkrachtgedragingen en onderliggende mechanismen die de motivatie van leerlingen of het 
gebrek daaraan kunnen beïnvloeden. In Hoofdstuk 4 stelden we vast dat wanneer leerlingen rapporteerden 
dat hun leerkracht autonomieondersteunend les gaf, bijvoorbeeld door keuzes aan te bieden en initiatief te 
stimuleren, een zinvolle uitleg te geven voor de vooropgestelde doelstellingen en activiteiten, en maximaal aan 
te sluiten bij de interesses en leefwereld van jongeren, meer gevoelens van autonomie, competentie en 
verbondenheid rapporteerden. Het voorzien in deze vitamines bleek op zijn beurt hun goesting om deel te 
nemen aan de les te bevorderen. Anderzijds, leerlingen die hun leerkracht als controlerend percipieerden, 
voelden zich eerder gefrustreerd in hun psychologische basisbehoeften. Het beknotten van deze 
basisbehoeftes en het actief ontzeggen van deze vitamines bleek op zijn beurt een motivationele kost met zich 
mee te brengen, aangezien deze leerlingen de les LO in sterkere mate tijdsverspilling vonden (d.i. amotivatie), 
of  deelnamen  aan  de  les  omdat  ze  ‘moesten’  (d.i.  moetivatie),  eerder  dan  omdat  ze  de  les  plezierig  en  zinvol  
vonden (d.i. goesting). Tenslotte bleek een controlerende aanpak van de leerkracht ook rechtstreeks een 
neiging tot verzet bij de leerlingen uit te lokken.  
Hoewel  het  simultaan  toetsen  van  de  ‘positieve’  en  ‘negatieve’  kant  van  het  motivationeel  functioneren  
bij leerlingen in relatie tot leerkrachtgedrag, zoals we in Hoofdstuk 4 deden, theoretisch en empirisch bijdraagt 
tot de bestaande ZDT-literatuur, is het exclusieve gebruik van zelfrapportages van leerlingen over het 
leerkrachtgedrag niet zonder beperkingen. Om die reden werd in Hoofdstuk 5 overgegaan tot het ontwikkelen 
van een codeerschema om leerkrachtgedrag op objectieve wijze in kaart te brengen. Het observeren van 
video-opnames van 74 verschillende lessen LO liet ons toe om concrete, authentieke voorbeelden te 
identificeren van wat een behoefteondersteunende aanpak inhoudt tijdens de les. Hierbij konden we vier 
verschillende dimensies van behoefteondersteunend leerkrachtgedrag onderscheiden, namelijk 
autonomieondersteuning, structuur voor de activiteit, structuur tijdens de activiteit, en 
verbondenheidondersteuning. Onderzoek naar de prevalentie van deze dimensies gedurende één les LO 
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wees uit dat structuur voor activiteit (bv. een overzicht bieden van de les, duidelijke instructies geven) 
voornamelijk aan het begin van de les voorkwam, terwijl structuur tijdens de activiteit (bv. hulp bieden, 
positieve feedback geven) zijn hoogtepunt bereikte in het midden van de les. Autonomieondersteuning werd 
het minst vaak geobserveerd. Tot slot, werd ook nagegaan in welke mate deze geobserveerde 
leerkrachtgedragingen daadwerkelijk als behoefteondersteunend werden gepercipieerd door de leerlingen. Dit 
bleek voornamelijk het geval te zijn voor autonomieondersteuning en verbondenheidondersteuning, maar niet 
voor de componenten van structuur. 
Het ontwikkelen van een codeerschema om leerkrachtgedrag te observeren was een noodzakelijke 
stap om over te gaan tot de derde en laatste doelstelling binnen dit proefschrift, namelijk het onderzoeken of 
leerkrachten effectief kunnen getraind worden om op een (meer) behoefteondersteunende manier les te 
geven. Hoewel beperkt voorgaand onderzoek de positieve effecten van dergelijke interventies reeds heeft 
aangetoond (Su & Reeve, 2011), vertoonden deze studies enkele methodologische tekortkomingen, zoals het 
uitsluitend gebruik van zelfrapportage en het gebrek aan een pre-meting of controle groep in het design. 
Daarnaast focusten deze studies hoofdzakelijk op het aanleren van een autonomieondersteunende aanpak, 
terwijl kenmerken van structuur en verbondenheidondersteuning veel minder aandacht kregen. Vooraleer over 
te gaan tot het opzetten van een interventie studie om de effectiviteit van een training voor LO-leerkrachten te 
onderzoeken, werden ervaren LO-leerkrachten uit het secundair onderwijs betrokken bij de systematische 
ontwikkeling en optimalisatie van een training over behoefteondersteunend lesgeven in de LO-context. De 
bevindingen op basis van focusgroep interviews en vragenlijsten werden beschreven in Hoofdstuk 6 en 
toonden aan dat mogelijkheden tot actieve deelname, onderlinge samenwerking en ervaringsgericht leren (d.i. 
microteaching en rollenspel) tijdens de training sterk werden gewaardeerd. Verrassend genoeg bleken 
leerkrachten ook aanzienlijk belang te hechten aan theoretische omkadering als een essentiële en onmisbare 
basis voor de training. Naast het aanleveren van een voor de deelnemers aanvaardbare en overtuigende 
inhoud, werd ook de manier waarop de training werd gebracht, cruciaal bevonden. Zo was het belangrijk dat 
de trainer zo authentiek mogelijk was in zijn aanpak door de voorgestelde behoefteondersteunende 
strategieën ook zelf toe te passen in de interacties met de deelnemers. Uiteindelijk hebben de diverse 
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suggesties van de leerkrachten bijgedragen tot de verfijning van de training, waarbij het eindproduct over het 
algemeen nauw aansloot bij hun wensen en verwachtingen. 
In Hoofdstuk 7 werd vervolgens overgegaan tot het onderzoeken van de impact van deze training op 
de overtuigingen van leerkrachten ten aanzien van de voorgestelde aanpak enerzijds, en de effectieve 
toepassing van deze aanpak in de praktijk anderzijds. Op basis van de resultaten kunnen we besluiten dat 
onze interventie tot een positieve verandering leidde in de overtuigingen van leerkrachten over de effectiviteit 
en haalbaarheid van autonomieondersteunende en structurerende leerkrachtstrategieën, maar niet van 
verbondenheidondersteunende strategieën (die ook niet de focus vormden van de training). Bovendien 
werden leerkrachten die de training hadden gevolgd zowel door externe observatoren als door de leerlingen 
nadien ook effectief als meer autonomieondersteunend bevonden. Deze leerkrachten speelden namelijk vaker 
in op de leefwereld van jongeren, gaven frequenter een zinvolle uitleg voor de oefenstof, en integreerden 
keuze en plezier-elementen in hun les. De effecten van de interventie op het bieden van structuur waren 
minder eenduidig en sterk afhankelijk van de informant (d.i. leerkracht, leerling, of extern observator).  
Het vinden van evidentie voor de effectiviteit van de interventie, heeft ons ertoe aangezet om in een 
laatste empirische hoofdstuk beter inzicht te krijgen in de onderliggende mechanismen die de werkzaamheid 
van de training kunnen verklaren. De bevindingen in Hoofdstuk 8 bieden, net zoals werd vastgesteld bij 
leerlingen in Hoofdstuk 4, ondersteuning voor de energetische rol van ervaren psychologische 
behoeftesatisfactie. Leerkrachten die een gevoel van psychologische vrijheid en keuze ondervonden 
(autonomie), die succes ervoeren (competentie) en zich verbonden voelden met de andere deelnemers tijdens 
de training (verbondenheid), vertoonden een sterkere verandering in hun overtuigingen ten aanzien van de 
effectiviteit en haalbaarheid van de voorgestelde strategieën. Daarnaast zorgde het voorzien in deze vitamines 
er ook rechtstreeks voor dat leerkrachten een sterkere intentie rapporteerden om de voorgestelde strategieën 
toe te passen, alsook een hogere mate van effectieve toepassing van deze strategieën rapporteerden twee 
weken na de training. 
Samenvattend kunnen we besluiten dat dit proefschrift heeft aangetoond dat verschillende types van 
motivatie differentiële verbanden vertonen met de fysieke activiteitsgraad, de betrokkenheid, negatieve 
gevoelens ten aanzien van de lesinhoud en leren van leerlingen tijdens de LO-les. Bovendien bleken de 
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motivationele ervaringen van leerlingen tijdens de les beïnvloed te worden door relatief specifieke 
antecedenten, waarbij optimale motivatie (d.i. goesting) ontlokt wordt door autonomieondersteuning via 
behoeftesatisfactie, terwijl suboptimale types van motivatie (d.i. moetivatie, amotivatie, verzet) voortkomen uit 
controlerend leerkrachtgedrag via behoeftefrustratie. Het ontwikkelen van een codeerschema liet toe om op 
objectieve wijze in kaart te brengen hoe een behoefteondersteunende aanpak zich manifesteert in the LO-
context, en om na te gaan welke behoefteondersteunende leerkrachtgedragingen alsdusdanig worden 
gepercipieerd door de leerlingen. Het proefschrift toonde verder aan dat LO-leerkrachten kunnen getraind 
worden om op een (meer) behoefteondersteunende manier les te geven. Hierbij bleek dat dezelfde vitamines, 
namelijk de psychologische behoeften aan autonomie, competentie en verbondenheid die bij het motiveren 
van leerlingen een cruciale rol spelen, ook best maximaal voldaan worden bij leerkrachten tijdens de training. 
In een dergelijk geval wordt immers de kans vergroot dat LO-leerkrachten hun overtuigingen ten aanzien van 
de effectiviteit en haalbaarheid van de voorgestelde behoefteondersteunende strategieën bijstellen, alsook dat 
zij deze strategieën effectief toepassen in de praktijk. 
 
